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ABSTRACT 

Neurological conditions are a growing global concern, affecting over 3.4 billion people worldwide 

and representing the leading cause of disability and hospitalisation. These conditions present 

complex challenges across physical, cognitive, behavioural, and perceptual domains, significantly 

impacting quality of life and community participation. Management often requires a multidisciplinary 

team, with physiotherapists playing a pivotal role. In neurological physiotherapy, assessment 

serves as the cornerstone of effective treatment, informing clinical reasoning and guiding tailored 

management plans. However, a notable gap exists in the evidence base regarding specific 

methods and content of assessment and clinical reasoning in neurological physiotherapy practice, 

extending to how these critical skills are taught in pre-registration university programs. 

 

This thesis aimed to understand assessment and clinical reasoning in neurological physiotherapy 

through five interconnected studies. A systematic review (Study 1) identified the five most 

frequently assessed domains in clinical practice: function, postural alignment and symmetry, gait, 

balance, and muscle strength. There was minimal evidence for factors impacting inclusion of 

assessment domains. This informed a national survey (Study 2) investigating physiotherapy 

assessment practices, barriers, and enablers in clinical settings. The survey revealed variability in 

assessment practices, with barriers and enablers related to therapist caseload, knowledge, and 

intrinsic patient factors. 

 

Gaps identified in the survey led to a scoping review (Study 3) exploring clinical reasoning in 

practice and examining theoretical frameworks. Twenty-five conceptual clinical reasoning 

frameworks were identified, with the International Classification of Functioning reported most 

frequently. Key components of clinical reasoning included initial information gathering, objective 

examination, movement analysis, predicted patient performance, and evaluation/reassessment. 

 

Building on these findings, a mixed-methods study (Study 4) explored the teaching of neurological 

assessment in pre-registration physiotherapy courses. Curriculum content was found to be taught 

using foundational modules, with themes of expectations, scaffolding, context, complexity, and 

clinical reasoning identified. Finally, a qualitative study (Study 5) explored physiotherapy students' 

perspectives on neurological assessment and clinical reasoning, revealing five major themes: 

process and components of assessment, treatment planning, patient-centred care, learning clinical 

reasoning, and assumptions and biases. 

 

The thesis findings highlight a gap between clinical practice and education in neurological 

physiotherapy assessment and clinical reasoning. To bridge this gap, an evidence-based 

framework derived from identified frameworks and components could guide students and 
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clinicians, providing a more consistent approach to the clinical reasoning process. This aligns with 

the clinical reasoning components outlined by WCPT (2011) and the physiotherapy threshold 

requirements (Physiotherapy Board of Australia and New Zealand, 2023). 

 

In conclusion, this comprehensive exploration of assessment and clinical reasoning in neurological 

physiotherapy underscores the need for greater alignment between clinical practice and 

educational approaches. By addressing this gap, we can better prepare future physiotherapists to 

meet the complex challenges of neurological assessment and treatment, ultimately improving 

patient care and outcomes. 

 

Further research is needed to: 

• Develop an evidence-based framework in neurological physiotherapy, which reflects the 

clinical reasoning components outlined by World Physiotherapy and the physiotherapy 

threshold requirements of Australia and New Zealand.  

• Explore scaffolded teaching of clinical reasoning in neurology and assess the effectiveness 

of this intervention. 
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CHAPTER 1 BACKGROUND AND LITERATURE REVIEW  

This introductory Chapter provides an overview of the literature in relation to physiotherapy 

assessment of people with neurological conditions. It begins by providing an overview of 

neurological conditions and introduces some of the key models and frameworks that can be 

utilised to guide physiotherapy assessment. The chapter then goes on to explore the role of 

physiotherapy in the management of people with neurological conditions, highlighting 

physiotherapy assessment and clinical reasoning and their implications, informing direction for 

treatment. This thesis explores assessment in the context of clinical practice and student learning, 

thus the synthesis of the literature in this chapter extends to healthcare education particularly in the 

context of neurological physiotherapy. The chapter concludes by outlining the aims of the thesis, 

the research questions it seeks to address, and its contributions to advancing knowledge in this 

area. An outline of the thesis is also presented. 

Introduction 

1.1 Overview of neurological conditions 

Currently, approximately 3.4 billion people worldwide are affected by neurological conditions 

(Steinmetz et al., 2024). Globally, the burden of these conditions, including Alzheimer’s and 

Parkinson’s diseases, is increasing rapidly. Despite significant advances in the care and treatment 

of people with neurological conditions, these conditions remain the world’s largest cause of 

disability and hospitalization (Khan et al., 2018).  

There are at least 600 different neurological conditions (Australian Government, Department of 

Health and Aged Care, 2020). Common neurological conditions include cerebral palsy, dementia, 

motor neuron disease, traumatic brain injury, stroke, Parkinson’s disease, and Multiple Sclerosis. 

They may be acute or become chronic. They may occur at a single point in time, such as stroke, 

traumatic brain injury, and spinal cord injury, or they can be degenerative, such as Parkinson’s 

disease, or progressive such as Multiple Sclerosis and Amyotrophic Lateral Sclerosis. Individual 

variation exists in how people with neurological conditions present and progress, adding to the 

complexity of their management. The management of people with neurological conditions often 

involves a multidisciplinary team including neurologists, occupational therapists, speech 

pathologists, and physiotherapists. 

With an increasing number of people whose quality of life and function are affected by neurological 

conditions, there is a growing awareness that the services and resources offered to people with 

these conditions are scarce (Manikandan et al., 2023). People with neurological conditions often 

present with impairments, including weakness, sensory changes, and problems with function, 

and/or activities of daily living, that adversely impact their quality of life. Many of these individuals 
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require assessment by a physiotherapist in a hospital or community setting to develop an effective 

management plan to address their goals and concerns (Elsworth et al., 2011; Jones, 2011; WHO, 

2012; Cieza et al., 2020; Bassile & Lennon, 2024). 

1.2 The ICF framework in neurological rehabilitation 

The World Health Organization’s (2001) framework, the International Classification of Functioning, 

Disability and Health (ICF) (Figure 1), is a bio-psychosocial model of functioning and disability 

focused on the impact of the disease on the person (Jones, 2011; Rosenbaum & Stewart, 2004; 

Stucki et al., 2002). The model defines functioning and disability in the context of a health condition 

as multidimensional concepts at three levels. Firstly, at the level of body function and structures, 

such as muscle tone, coordination, memory, and proportions of structures. Secondly, at activity 

level, involving purposeful activities, and activities performed in daily living, such as stair climbing 

and work-related activities. The third level is that of participation in society, including self-care, 

work, and recreation. The framework also considers external and personal factors that influence 

these three dimensions. External factors include the physical, social, and attitudinal environments 

in which people live. Personal factors are an individual’s ‘particular background’. From here on for 

brevity, I will refer to ’body functions and structure limitations’ as ‘impairments’. 

Figure 1-1 ICF framework developed by WHO (2001) (reproduced under the Creative Commons 
Attribution-NonCommercial-ShareAlike 3.0 Intergovernmental Organization (CC BY-NC-SA 3.0 IGO) 
licence). 

 

The use of the ICF framework can guide health professionals’ assessments when formulating 

treatment goals and evaluating the health outcomes of the person they are assessing and treating 

(WHO, 2001). An accurate understanding of patients’ problems can lead to effective advice and 

targeted therapy. A cohort study by Huber et al. (2011) demonstrated application of ICF framework 

in an acute hospital inpatient setting was feasible. The authors found that the ICF framework could 

be successfully used to assess patients’ problems, define their goals, and use goal attainment 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/


 

3 

scaling to evaluate the effectiveness of therapy. The feasible use of the ICF framework also aligns 

with other work, including findings from a critical review of the clinical relevance of the ICF 

framework in physiotherapy by Allet et al. (2008) and a study classifying patient goals in people 

with stroke (Lohmann et al., 2011).   

Higgs (2019) described a model for physiotherapists considering the WHO framework, which is 

biopsychosocial, collaborative, and hypothesis oriented. This model allows therapists to apply 

biopsychosocial therapy in their practice, thus providing high-quality patient-centred therapy. This 

collaborative model directs therapists to a ‘holistic philosophy of health and disability. 

1.3 Role of physiotherapy in the management of neurological 
conditions 

The role of a physiotherapist working with people with neurological conditions begins with 

assessment. Therapists use the information gathered from this assessment to form a movement-

based diagnosis (Deutsch et al., 2022). This is carried out using their clinical reasoning skills and 

from this point, together with the patient they develop and work on a management plan (Bassile & 

Lennon, 2024). The plan is based on goals that are important to the patient. The interaction 

between the patient and physiotherapist requires an ‘active partnership’ (Bassile & Lennon, 2024). 

This partnership between the physiotherapist and the patient’s family often includes a myriad of 

healthcare professionals who are actively involved in the care of the patient. The collaborative 

goal-setting process leads the partnership to develop a treatment plan. This plan is highly 

individualised and depends on many factors, including the condition itself, disease trajectory, 

associated prognosis, patient situation, deficits or activity limitations, and their ability to participate 

in therapy. The treatment plan developed is based on the best available evidence (Bassile & 

Lennon, 2024), considering patient preference and therapist knowledge and experience (Sackett et 

al., 1996). In addition, standardised outcome measures are used to establish baselines for many 

aspects of the patients/persons’ life such as quality of life, disease state, and functional 

performance (McDonnell et al., 2018). Once the baseline measures have been completed 

treatment commences. Assessment and treatment can often become intertwined, as the 

physiotherapist uses observational movement analysis skills to observe changes in performance 

during the treatment sessions (Scrivener & Shepherd, 2022). Standardised measures are repeated 

at key points along the course of the treatment trajectory to detect changes and for re-evaluation. 

Re-evaluation can be utilized to modify treatment and or discharge planning. Considering the ICF 

framework, thirteen guiding principles, as suggested by Bassile and Lennon (2024, p.12) can be 

used to guide physiotherapists when interacting with their patients. These principles include 

participation during therapy, teamwork, focus on person-centred care to encourage patients to gain 

knowledge about their condition and treatments, to increase the ability to manage their condition 

long-term, behaviour change principles, and mindset. Prediction is discussed as one of the thirteen 
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guiding principles. Physiotherapists are often asked to make predictions about recovery, speed of 

recovery, and length of stay in organisations such as hospitals, based on their knowledge of 

conditions and factors impacting recovery. Neuroplasticity is a key concept that must be 

considered when treating patients with neurological conditions, as it significantly impacts recovery 

(Voss et al., 2017). Understanding motor control principles, the interaction between different 

systems, and movement re-education to optimise movement functioning are important influencing 

factors for physiotherapists working in this area (Bassile & Lennon, 2024 p.10-13). 

Promoting skill acquisition is a key principle for therapy related to the patient’s goals and functional 

performance (Bassile & Lennon, 2024 p.13). This is achieved through task practice, with careful 

consideration of the amount of practice and with feedback given on patient performance. Other 

important principles utilised to guide neurological physiotherapy practice include promoting health, 

prevention, self-management, behaviour change, and mindset to assist the patient in managing 

their condition. 

The role of the physiotherapist in the management of people with neurological conditions may vary 

depending on the clinical setting, needs of the organisation, and phase or stage of the condition. 

An example is the AVERT trial (Bernhardt et al., 2015) the findings of which demonstrated that 

early mobilisation is important for post-stroke recovery, however, it should be approached with 

caution in the early stages post-stroke. On the other hand, when treating people in the 

deteriorating phase of Guillain Barre Syndrome, strenuous exercise may be contraindicated 

(Leonhard et al., 2021).  

1.4 Neurological physiotherapy assessment 

Assessment by a physiotherapist has been defined as a process of analysis, synthesis, and 

evaluation (World Physiotherapy, 2011). During the analysis, presenting problems are explored, 

and contributing factors are considered. Synthesis brings together knowledge, experience, and 

ideas to develop a comprehensive understanding of the situation, with weighting of each factor that 

has been identified to develop a hypothesis and treatment plan (Jones et al., 2019; Garner et al., 

2024 p.33-34). This process is known as clinical reasoning (Dimitriadis et al., 2016; Gjelsvik, 2016; 

Garner & Lennon 2018). Assessment and the process of clinical reasoning are described in the 

physiotherapy practice thresholds of the Physiotherapy Board of Australia and the Physiotherapy 

Board of New Zealand (2023). Registered physiotherapists are required to be able to ‘plan and 

implement an efficient, effective, culturally safe and responsive and client-centred physiotherapy 

assessment’ (practice threshold 1.1). Acquiring clinical reasoning skills is a key requirement for 

physiotherapy undergraduate education (practice threshold 1.2). Clinical reasoning is complex, 

situation-specific, and refined through experience (Delaney & Golding, 2014).    
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Neurology focuses on the functions and disorders of the nervous system, as well as neurological 

conditions that cause deficits and functional problems. These issues can be assessed and treated 

by physiotherapists, with an emphasis on gaining or regaining function (Walker, 2013). As part of 

the assessment, the physiotherapist undertakes an observational movement analysis that requires 

knowledge of skill acquisition and human movement to form a management plan together with the 

patient (Walker, 2013). Needs identified as part of this assessment are often complex and deficits 

may be physical, cognitive, behavioural, and/or perceptually based. All these areas need to be 

considered to effectively treat patients (Garner & Lennon, 2018).  

1.5 Clinical reasoning in neurological physiotherapy assessment and 
treatment principles 

World Physiotherapy (2011) defines physiotherapy assessment as encompassing clinical 

reasoning, current evidence, and the perspectives of both the patient and caregiver. Clinical 

reasoning is a broad concept essential for managing and evaluating a patient’s medical problems. 

Clinical reasoning refers to the “diagnosis of the patient problem, making a therapeutic decision 

and estimating the prognosis for the patient” (Yazdani & Hoseini Abardeh, 2019, p. 703). Clinical 

decision making refers to a part of the clinical reasoning process where an action is taken or 

decision made in collaboration with the patient (Holder et al., 2028; Higgs, 2019, p. 34). Clinical 

reasoning and decision-making help facilitate collaboration between a physiotherapist and their 

patient to develop and evaluate an appropriate plan of care for each patient. Figure 1-2 details the 

key components of clinical reasoning.  
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Figure 1-2 Key components of clinical reasoning in neurological physiotherapy* (Garner et al., 2024, 
p. 35) 

 

 

* RAMP is an abbreviation of Restore, Adapt, Maintain, Prevent. This figure was published in Physical 

Management for Neurological Conditions, 5th edition, S. Lennon, G. Ramdharry, & G. Verheyden (Eds.), 

Clinical Reasoning in Neurological Physiotherapy: Assessment and Treatment Principles.  p. 35, Copyright 

Elsevier (2024). 

Assessment is the foundation for clinical reasoning, and proficiency in clinical reasoning requires 

physiotherapists to possess the skills necessary for effective assessment and management, taking 

all contributing factors into account. The ability to competently clinically reason is essential for 

making appropriate judgments in response to the unique clinical situation of each individual patient. 

This clinical reasoning process integrates knowledge from various sources, including scientific 

evidence, procedural ‘know-how’, ‘personal philosophy of practice’, and values and ethical 

considerations. The terms clinical reasoning and decision-making are often used interchangeably 

but can be defined separately (Brentnall et al., 2022).  

There is limited literature to support what happens in clinical practice related to physiotherapy 

assessment and clinical reasoning in neurological physiotherapy. Nutbeam and Muscat (2021) 

have highlighted a disconnect between real-world healthcare needs encountered in clinical practice 

on the one hand, and educational curricula on the other hand. The content and processes of 

physiotherapy assessment of people with neurological conditions taught to physiotherapy students 

in the classroom may not align with what is observed and practiced in various healthcare settings 

(Sole et al., 2019), because what is currently happening in clinical practice is unclear. What 

happens in clinical practice also needs to be reflected in what is taught to students, so students 

can use this knowledge to transition into practice on placement and once qualified.  
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1.6 Teaching in healthcare education  

The educator’s role in higher education is to provide an environment and resources in which each 

student can learn. Experiential learning derived from the work of Dewey (Williams, 2017) is 

commonly used in healthcare education, as it focuses on developing competencies and practising 

skills in a specific context (Yardley et al. 2012).  

Educator practices in higher education are influenced by a variety of factors. These factors include 

intuition, personal views on educational practices, ideas and beliefs about teaching, modelling 

based on others’ teaching, insights gained from educational programs, experience, and 

engagement with teaching literature (Beatty et al., 2020; Hunt & Chalmers, 2021). Reflection can 

be used to develop a personalised teaching philosophy, which is often modified over time as 

educators explore new educational practices and theoretical philosophies (Beatty et al., 2020). 

Educator practices and theoretical philosophies underpin the learning environment for students. 

This learning environment requires a clear purpose; with support to understand previous learning 

to allow for reflection and analysis of issues and experiences (Sikandar, 2015).  

Students learning to become healthcare professionals need to develop an understanding of 

healthcare. It involves interaction and collaboration between staff and patients, critical and 

philosophical considerations, professionalism, and profession-specific skills (Walker, 2013; Soares 

et al., 2019; Teherani et al., 2017).  

Health education is not just about the dissemination of health-related information but also needs to 

foster the motivation, skills and confidence (self-efficacy) necessary to take action to improve 

health (Nutbeam & Muscat, 2021). There can be a ‘mismatch’ between real-world healthcare 

needs in clinical practice and educational curricula (Nutbeam & Muscat, 2021).  

1.7 Teaching neurology to physiotherapy students   

There are frameworks that provide guidance when developing physiotherapy education. The 

Physiotherapist Education Framework (World Physiotherapy, 2021) aims to ensure the continuing 

development of physiotherapists in accordance with the definition of physiotherapist practice within 

individual countries. This framework highlights the connection between the curriculum, teaching, 

learning, culture, staff, and quality assurance, leading to continued education and learning once 

qualified, and confirms the importance of linking skills learnt at university to clinical practice 

including assessment and managing patients. 

The core area of neurology is concerned with functions and disorders of the nervous system, 

including the brain, spinal cord, and nerves. The core areas have essential physiotherapy 

components that are concerned with assessment, movement, exercise prescription, and treatment. 

All of which are essential to effectively manage patients.  Students are taught to assess movement 
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dysfunction by analysing the component tasks and applying their knowledge of skill acquisition and 

human movement to plan the treatment strategy (Walker, 2013). This process is grounded in a 

theoretical understanding of neuroanatomy, particularly the sensorimotor system, as well as 

principles of motor control, neuroplasticity and neurophysiology.  

A major aim of teaching students about neurological conditions is to prepare them for assessing 

and treating patients in clinical practice after they are qualified. To support students in assessing 

people with neurological conditions, they are encouraged to adopt a problem-solving approach, 

underpinned by evidence-based practice. Additionally, students are guided to apply skills acquired 

from all aspects of their degree to enhance their understanding and practice (Walker, 2013). Other 

aspects of the course that support neurology teaching include interprofessional and 

interdisciplinary practice. These aspects emphasize patient-centred care, teamwork, and 

communication (O’Keefe et al., 2017). This is important in managing people with neurological 

conditions, as effective support and treatment often requires team collaboration. The team 

considers activity limitation and participation restriction (Escorpizo et al., 2013) as part of the 

management plan to deliver effective therapy and achieve the patients’ goals (Stroke Foundation, 

2024). Physiotherapists in particular focus on movement-related issues (Walker 2013). 

Literature supporting the teaching of neurological content has primarily focused on medical 

students (Giles, 2010). Shaefer et al. (2018) highlighted the benefits of problem-based learning in 

neurology education, suggesting that this approach may be less ’intimidating’ for students and 

fosters collaboration in a shared learning environment, which is crucial for developing clinical 

reasoning.  

Ajjawi and Higgs (2008) have emphasized the importance of clinical reasoning in allied heath 

practice. They highlighted the complexity of clinical reasoning, noting that it requires both 

knowledge and experience to evaluate available options, as well as communication skills to gather 

relevant information. When working with people with neurological conditions, additional challenges 

such as communication and cognitive impairments may hinder a student’s ability to obtain 

information and collaboratively set goals with the patient.  

1.8 Teaching assessment and clinical reasoning to physiotherapy 
students 

Physiotherapy students are taught to assess various domains, including pain, posture, range of 

movement, reflexes, respiratory, spasticity/tone, strength/weakness, sensation, balance, clinical 

reasoning, coordination, endurance, and falls. Additionally, they learn to assess aspects that can 

also be evaluated by other health professionals, such as communication and mood, functional 

mobility and “things we want to know but not measure’ (Tyson et al., 2008). These domains, 

among others, guide students to “plan and implement an efficient, effective, culturally responsive, 
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and patient-centred physiotherapy assessment” (Australian Physiotherapy Council, 2016). 

Observation is a key component of physiotherapy assessment (Wallace et al., 2024).  

Clinical reasoning is an essential skill for physiotherapy clinical practice; however, only a few 

studies have explored student experiences and learning of these skills. Cruz et al. (2012b) 

explored final-year physiotherapy students’ understanding of clinical reasoning in the context of 

musculoskeletal physiotherapy and identified four themes: clinical reasoning is a tool for diagnosis 

and management planning, it is clinician-centred, clinicians have ownership over the process with 

input from the patient, and it is knowledge and context-specific. These themes may differ in 

neurological practice, where diagnoses are often already established by a physician. In 

neurological practice, the patient-centred approach tends to be more collaborative, with the patient 

placed at the centre of their care. Many neurological conditions assessed by physiotherapists are 

long-term and degenerative in nature, often making a self-management approach highly effective 

(Lennon et al., 2024). 

There is little published evidence on entry-level physiotherapy programs, their curricula, and the 

content and delivery of neurological assessment. Walker’s (2013) doctoral thesis detailed the 

neurological program at one university in the United Kingdom, providing a foundation for further 

research into physiotherapy students’ thoughts, feelings, and experiences of learning neurological 

physiotherapy, highlighting the need for further research in this area.  

1.9 Thesis aims and questions 

Drawing on over 30 years of personal clinical experience in assessing people with neurological 

conditions, and observing other clinicians, it appears there is a lack of uniformity in assessment 

practices within the same and across different clinical settings. Assessments may be modified 

based on organizational demands, such as the need to communicate information to other 

healthcare professionals, update nurses on transfer status, or meet discharge planning and 

outcome measures requirements. From a preliminary literature search to identify relevant literature 

related to physiotherapy assessment of people with neurological conditions, nine studies were 

found to be relevant, identified from 1970 to 2020 (Alexander, 1970; Kleynen et al.,2017; Lahelle et 

al., 2020; Lennon, 2003; Proud et al., 2013; Sibley et al., 2013; Tyson & Desouza, 2003; Tyson et 

al., 2008; Walmsley et al., 2018; Winward et al., 1999). From this search, findings indicated here 

was limited information related to the timing of assessment in only one study (Winward, 199). Not 

all studies explored clinical practice. Historically, Alexander (1970) aimed to influence clinical 

practice by constructing a chart, which to my knowledge has not been utilised in clinical practice. 

Tyson et al. (2008) explored what could be measured not necessarily what is assessed. Further 

studies are required to develop a consensus framework that explains the rationale for neurological 

physiotherapy from an international perspective. There are evidence-based gaps related to the 
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current clinical practice for physiotherapy assessment of neurological conditions, timing of 

assessment, and factors that influence assessment choices (Tyson et al., 2008). 

 This thesis aimed to understand the physiotherapy assessment of people with neurological 

conditions in clinical practice, and the nexus between this and what is taught and learnt by 

physiotherapy students at university. 

These aims will be addressed by answering the following questions: 

1. What are the essential domains explored by physiotherapists during the clinical 

assessment of adults with neurological conditions (Chapter 3 & 4)? 

2. What are the factors that influence the physiotherapy assessment of adults with 

neurological conditions in clinical practice (Chapter 3 & 4)? 

3. What measures are used as part of the assessment of people with neurological conditions 

(Chapter 4)? 

4. What ideas do clinicians hold regarding the assessment of people with neurological 

conditions during clinical placement (Chapter 4 and Chapter 6)? 

5. Which clinical reasoning frameworks are used in neurological physiotherapy? What is the 

existing evidence underlying the clinical reasoning process and its components in 

neurological physiotherapy (Chapter 5)? 

6. How is physiotherapy assessment of people with neurological conditions taught to students, 

and what is included in the curriculum in physiotherapy modules that teach the assessment 

of people with neurological conditions at universities in Australia (Chapter 6)? 

7. What are the views and experiences of physiotherapy students regarding assessment 

processes and clinical reasoning abilities (Chapter 7)? 

1.10  Original contribution to the thesis 

This thesis contains original work by the candidate and all content that has been published is 

reference throughout. 

1.11 Outline of this thesis 

Figure 1-3 displays the chapters included in this thesis. The thesis begins by exploring assessment 

and clinical reasoning in practice and goes on to describe how assessment of people with 

neurological conditions is taught to physiotherapy students at university and clinical placement.  
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Figure 1-3 Thesis chapters (data from thesis questions and chapter titles, 2024) 

 

Chapter 3 utilizes a mixed-methods systematic review methodology to identify domains that 

physiotherapists routinely assess in people with neurological conditions in clinical settings and 

explored factors influencing assessment domains including country, clinical setting, therapist 

experience and neurological condition.   

Chapter 4 presents a national online survey, aimed to explore current physiotherapy clinical 

practice in the assessment of people with neurological conditions, including barriers, enablers, and 

influencing factors. Clinical practice activities in the context of supervising physiotherapy student 

placements were also explored. Chapter 5, a scoping review, aimed to explore and synthesize 

available literature pertaining to clinical reasoning in neurological physiotherapy. It sought to 

describe conceptual frameworks relevant to clinical reasoning and to characterize the components 

of the clinical reasoning process in (1) conceptual frameworks developed to guide clinical 

reasoning in neurological physiotherapy and (2) in the clinical practice of neurological 

physiotherapy. It also intended to assess commonalities and differences between theory and 

practice, and map study findings to standards of clinical practice.  

In Chapter 6, a mixed method study, involving web-based audit and semi-structured interviews with 

educators, aimed to examine what is taught to physiotherapy students regarding the assessment 

of people with neurological conditions and how this is achieved. Curriculum content from a sample 

of Australian physiotherapy courses was explored, comparing learning objectives, methods of 

teaching, formative and summative assessment methods, and resources used to teach the 

assessment of people with neurological conditions at universities.    

Finally, in Chapter 7, a qualitative study using semi-structured interview methodology, aimed to 

investigate Australian physiotherapy students’ perceptions, beliefs, and experiences of 
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neurological assessment and clinical reasoning within the context of coursework and clinical 

placement. The study explored how prepared students feel before starting clinical placement in 

relation to assessment processes, and their views and experiences after clinical placement, from a 

theoretical and practical perspective.  

The thesis concludes with Chapter 8, a general discussion that reiterates the research aims and 

summarises the work completed. It integrates the findings of the individual thesis chapters and 

discusses them in the context of the existing literature. The chapter also presents implications for 

clinical practice and suggests areas for future research.  

  



 

13 

CHAPTER 2 RESEARCH FRAMEWORK 

2.1 Ontology and Epistemology  

2.1.1 Pragmatist Perspective 

This thesis incorporates a pragmatist perspective to address the practical and applied nature of the 

research questions. Pragmatism emphasises the importance of actionable outcomes, and the part 

research plays in solving real-world problems (Creswell & Plano Clark, 2017; Biesta, 2021). A 

pragmatist perspective allows the research within this thesis to focus on practical outcomes, 

exploring what works in real-world settings, which aligns well with the exploration of both theory 

and practice in neurological assessment. This is particularly relevant in the context of neurological 

physiotherapy, where the ultimate goal is to improve patient care, education, and clinical 

outcomes. 

Within a pragmatic framework constructivist approaches offer ways for understanding how 

knowledge about neurological assessment is created and interpreted. The relationship between 

pragmatism and constructivism is complementary within this thesis. 

2.1.2 Constructivist perspective   

The research in this thesis is grounded in a constructivist epistemology, which acknowledges that 

knowledge is constructed through individual and collective experiences and is context-dependent 

(Crotty, 1998; Lincoln & Guba, 1985). Constructivists assert that learners construct knowledge. 

Students apply new knowledge learned actively through interaction with educators and the clinical 

environment (Alanazi, 2016). In neurological physiotherapy, clinical practice involves complex 

interactions between people with the condition, physiotherapists, and education, so the 

constructivist perspective is particularly relevant. Knowledge about neurological assessment and 

clinical reasoning emerges through a combination of experiential learning, reflection on practice, 

and the nexus with theory and practice. The constructivist perspective also acknowledges that 

multiple perspectives, including those of clinicians, educators, students and clients, contribute to 

the co-construction of knowledge related to assessment and clinical reasoning of an individual with 

a neurological condition. This epistemological stance informed the design of the studies within this 

thesis, particularly in prioritising diverse data sources and using a variety of methods to capture a 

holistic understanding of neurological physiotherapy. 

2.1.3 Ontological position 

The research adopts a relativist ontological position, which views reality as multifaceted and 

shaped by individual and collective experiences (Guba & Lincoln, 1994). In the context of 

neurological physiotherapy, reality is understood as a dynamic interplay of factors such as the 

needs of the patient, clinician knowledge, expertise and experience, and the needs of healthcare 
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services and education. This perspective acknowledges that there is no single, objective reality but 

that his depends on individual contexts and interactions. 

Relativist ontology aligns with the complexity inherent in neurological conditions, where each 

patient's presentation and rehabilitation journey is unique to them. It also supports the view that 

educational approaches and clinical reasoning processes are contextually situated and influenced 

by institutional, cultural, and experiential factors. This justifies the use of methodologies that 

capture a variety of perspectives and experiences (clinicians, educators, students), reflecting the 

complexity of the area being studied. 

2.2 Methodological rationale 

To address the research objectives, a mixed methods approach was employed, combining 

quantitative and qualitative methodologies. This approach aligns with the pragmatist, constructivist 

epistemology and relativist ontology perspective by allowing for the exploration of both measurable 

patterns as well as experiences of educator and student experiences. The choice of methodologies 

was informed by the need to capture the complexity and context-dependence of neurological 

physiotherapy assessment and clinical reasoning. This approach also facilitated triangulation, 

enhancing the validity and reliability of the research findings by drawing on multiple data sources 

and perspectives. By combining systematic reviews, surveys, scoping reviews, curricula audits, 

and interviews, the research was able to explore the breadth and depth of knowledge in 

neurological physiotherapy, contributing to a more holistic understanding of the field. Below, the 

rationale for each methodological component is outlined in Table 2-1. 

2.3 Conclusion 

This chapter has outlined the methodological approach and specific methods employed in this 

thesis. A mixed-methods design was adopted to thoroughly investigate the complexities and 

diverse realities in neurological physiotherapy. This chapter detailed both quantitative and 

qualitative methodologies, which align with a pragmatist and constructivist epistemology, as well as 

a relativist ontological perspective. 

By aligning the methodological design with these philosophical foundations, the research 

contributes to bridging the gap between clinical practice and education, ultimately improving quality 

and effectiveness of patient care.
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Table 2-1 Rationale for methodologies utilised in this thesis (data from thesis text, 2024) 
Study 
No 

Chapter/study title  Methodology Methods Quality guide Rationale  

1 Physiotherapy 
assessment in people 
with neurological 
conditions – evidence 
for the most frequently 
included domains: a 
mixed- methods 
systematic review 

Mixed methods Systematic 
review 

Joanna Briggs Institute (JBI) 
Convergent Integrated Approach to 
mixed‐methods systematic reviews 
was used and the findings were 
reported following the Preferred 
Reporting Items for Systematic 
Reviews and Meta-Analyses 
(PRISMA) (Moher et al., 2015).   

A systematic review was chosen for its ability to synthesize 
existing evidence systematically and transparently (Levac, 
Colquhoun, & O'Brien, 2010). This method aligns with the 
constructivist epistemology by acknowledging that 
knowledge is cumulative and contextually situated.   
 

2 Physiotherapy 
assessment of people 
with neurological 
conditions in Australia: 
a national survey of 
clinical practice 

Mixed methods National web-
based survey 

Referred to the checklist for reporting 
results of internet e-surveys (cherries) 
(Eysenbach, 2004) to guide the 
reporting of this survey 

This mixed methods approach allowed for the collection of 
data from a broad sample of physiotherapists, providing 
insights into patterns of assessment and variability in clinical 
practice within Australia. The survey design reflects the 
relativist ontology by recognizing that assessment practices 
are influenced by diverse contextual factors, including 
therapist experience, clinical settings, and patient 
characteristics. 

3 Clinical reasoning in 
neurological 
physiotherapy – a 
scoping review 

 Scoping review Referred to reporting items for 
systematic review and meta-analysis 
extension for scoping review 
guidelines (Tricco et al., 2018). 

A scoping review was chosen for its flexibility in mapping key 
concepts and identifying gaps in the literature (Arksey & 
O'malley, 2005; Peters et al., 2022). This method aligns with 
the constructivist perspective by facilitating an exploration of 
how clinical reasoning component and theoretical 
frameworks are developed to guide practice. It also supports 
relativist ontology by highlighting the contextual factors 
influencing the use of both clinical reasoning components 
and frameworks. 

4 What do we teach 
physiotherapy 
students about the 
assessment of people 
with neurological 
conditions? A mixed 
methods study 
exploring the 
Australian curriculum 
and educator 
perceptions   

Mixed methods  Curricula audit 
and semi-
structured 
interviews   

Referred to COREQ checklist for 
reporting of qualitative interviews 
(Tong et al., 2007). 

 

 

 

This approach reflects the constructivist epistemology by 
prioritizing the perspectives of educators as co-constructors 
of knowledge (Moses et al., 2020). The relativist ontology is 
evident in the recognition of diverse teaching methods and 
curricular structures across academic institutions. The 
pragmatist perspective ensures that the findings are 
actionable, with direct implications for improving educational 
practices in the classroom and on placement. 
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5 Australian 
physiotherapy 
students' perceptions 
of neurological 
assessment and 
clinical reasoning after 
clinical placement: a 
qualitative interview 
study 

Qualitative  Semi-structured 
qualitative 
interviews 

Referred to COREQ checklist for 
reporting of qualitative interviews 
(Tong et al., 2007). 

This method was chosen for its ability to capture in-depth, 
subjective experiences of the respondents. The constructivist 
epistemology informed the focus on students’ interpretations 
and reflections, while the relativist ontology supported the 
exploration of how individual and contextual factors shape 
students' learning and practice (Higgs & Jones, 2019). 
Pragmatism further guided this study by focusing on how 
insights from students can inform both education and support 
during clinical placement. 
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CHAPTER 3 PHYSIOTHERAPY ASSESSMENT IN 
PEOPLE WITH NEUROLOGICAL CONDITIONS – 

EVIDENCE FOR THE MOST FREQUENTLY INCLUDED 
DOMAINS: A MIXED- METHODS SYSTEMATIC REVIEW 

Chapter 1 introduced the concepts of physiotherapy assessment in people with neurological 

conditions and how assessment was part of the clinical reasoning process, guides decision making 

and management plan. It demonstrated the link between teaching and learning about assessment 

and clinical reasoning to practice. It highlighted that little is known about the domains routinely 

included in physiotherapy assessment of people with neurological conditions. Chapter 3 aimed to 

provide an in-depth evaluation of the domains included in clinical assessment and the factors 

influencing this. To achieve this a mixed-methods systematic review methodology was employed.   

The protocol for this systematic review was prospectively registered with the International 

prospective register of systematic reviews (PROSPERO).  The study was published in the Journal 

of Evaluation in Clinical Practice in 2023:  

Garner, J., Berg, M. V. D., Lange, B., Vuu, S., & Lennon, S. (2023). Physiotherapy assessment in 

people with neurological conditions—evidence for the most frequently included domains: a mixed‐

methods systematic review. Journal of Evaluation in Clinical Practice, 29(8), 1402-1424. 

Following publication and prior to thesis submission, the search was updated. This Chapter 

presents a revised version of the systematic review, reflecting the latest findings, with the addition 

of two studies (Houlahan et al., 2023; Takahashi., 2024).  

Statement of co-authorship: all authors were involved in establishing the concept and design of the 

review. JG and SV conducted the search and screening, and data analysis was undertaken by 

MvB and JG. JG completed the initial draft of the manuscript. All authors edited multiple versions of 

the manuscript. The signed approval form was submitted with this Thesis. No conflict of interest 

was reported by the authors and the work was unfunded. 

3.1 Introduction 

Physiotherapy commonly plays an important role in the overall care and management of people 

with neurological conditions, and this assessment is a cornerstone of clinical practice. The World 

Health Organization (WHO) has described assessment as a process that includes examination, 

history taking, screening and the use of specific tests and measures through analysis and 

synthesis within a process of clinical reasoning” (WHO, 2001). More specifically within the 

physiotherapy context, World Physiotherapy (WPT) highlights the clinical reasoning element of the 

assessment, by defining a physiotherapy assessment as an approach using clinical reasoning, 
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incorporating current evidence and the patient and care giver’s perspectives, and ensures that the 

physiotherapist develops and evaluates an appropriate plan of care for each patient WPT (2011). 

In preparation for clinical practice, physiotherapy students are taught many assessment domains 

such as pain; posture; range of movement; strength/weakness; sensation; balance; and co-

ordination. Some of these domains, such as communication and mood, can also be assessed by 

other health professionals.  Physiotherapy students often identify complexity in the assessment 

process and difficulties in developing an optimal treatment plan for people with neurological 

conditions (Walker, 2013).  

The theoretical basis for assessment in expert textbooks recommends the inclusion of 

approximately 28 domains (Froment et al., 2019; Bassile & Lennon 2024). The detailed 

assessment students are taught at university for people with neurological conditions is often not 

reflected in expectations while on placement, suggesting that other factors may influence 

assessment such as experience or healthcare setting (Garner & Lennon, 2018). In addition to 

health care settings, geographical settings may also need to be considered. A large study 

investigating the scope of musculoskeletal physiotherapy practice tendencies between countries 

worldwide has demonstrated a large variability, discussing this in the context of educational 

requirements and models as well as differences in healthcare systems (Froment et al., 2019). 

Current clinical practice in the assessment of people with a neurological condition is based on a 

diversity of resources, including textbooks (Garner et al., 2024), recommendations by professional 

associations, government bodies and disability frameworks such as the International Classification 

of Functioning, Disability and Health (ICF) framework (WHO, 2001), or condition-specific guidelines 

such as stroke (Jollife et al., 2018). However, to date, there is a lack of formal consensus on the 

domains that physiotherapists should include in their assessment.  

Different strategies have been described for clinical reasoning from novices to experienced 

physiotherapists (Higgs et al., 2019), suggesting differences in assessment practices. Evidence 

has demonstrated differences in clinical reasoning processes between expert and novice clinicians 

in musculoskeletal and cardiorespiratory physiotherapy practice, including information gathering 

and synthesis, communication, and assessment time (Langridge et al., 2015; Case, 2000). Little 

information is available on the factors that influence assessment practices in neurological 

physiotherapy training and practice. Moreover, the focus has been mainly on the assessment of a 

single domain, such as gait, and the use of standardised measurement tools in relation to specific 

conditions (Tyson, et al., 2008; Proud et al., 2013). 

In summary, there is limited evidence in the literature related to the domains to be included in the 

physiotherapy assessment of a person with a neurological condition in varying clinical contexts. 

Although there is some evidence suggesting that certain factors, such as therapists’ experience, 
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clinical and geographical setting, and clinical condition may play a role; historically, limited 

research has been published about factors influencing neurological physiotherapy assessment 

practice (Alexander, 1970; Ashburn, 1982; Nilsson & Nordholm, 1992; Lennon, 2003). Theory and 

practice may have changed since publication of these studies and there is little recent information 

to guide practice. 

This mixed methods review aimed to determine: 

1. What domains do physiotherapists routinely assess in clinical practice in people with 

neurological conditions? 

2. Do the factors of clinical and geographical setting, therapists’ experience and neurological 

conditions play a role in the choice of the assessment domains? 

3.2 Methods 

A mixed methods systematic review of the scientific and grey literature was conducted. The 

Joanna Briggs Institute (JBI) Convergent Integrated Approach to mixed‐methods systematic 

reviews was used. The review findings were reported following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) (Moher et al., 2015). The protocol for this 

review was registered with PROSPERO, the International prospective register of systematic 

reviews (CRD42020131463). 

3.2.1 Search strategy 

Searches were conducted in MEDLINE, PubMed, CINAHL, Scopus, Web of Science and 

Cochrane Library. The search strategy was developed in liaison with subject specialists, 

supervisors and a university librarian. Searches were limited to English publications, from 1946 to 

April 2024. Additionally, relevant grey literature was searched, such as websites of physiotherapy 

associations and councils, and targeted hand searching of references list supplemented the search 

strategy. The full search strategy is presented in Appendix A. 

3.2.2 Selection Criteria 

In the literature, terms like neurological conditions, conditions, or diseases, are often used 

interchangeably. For the purpose of this systematic review, the term ‘neurological condition’ as 

defined by WHO (2006) was used: “diseases of the central and peripheral nervous system, 

including the brain, spinal cord, cranial nerves, peripheral nerves, nerve roots, autonomic nervous 

system, neuromuscular junction, and muscles”. These conditions include epilepsy, Alzheimer 

disease and other dementias, cerebrovascular diseases including stroke, migraine and other 

headache conditions, Multiple sclerosis, Parkinson's disease, neuroinfectious conditions, brain 

tumours, traumatic conditions of the nervous system due to head trauma, and neurological 

conditions as a result of malnutrition. Studies conducted in patient populations with headache, 



 

20 

dementia and vestibular dysfunction were excluded as assessment domains within these 

diagnostic cohorts, from a theoretical and clinical viewpoint, are different from other neurological 

assessments (Herdman, 2013; Luedtke et al., 2016; Pomeroy et al., 1999). 

The term “clinical practice” was defined as the delivery of healthcare by a physiotherapist in any 

clinical setting.  

Title and abstract, as well as full-text articles, were screened independently by two authors (JG, 

SV). Disagreements with regards to eligibility for study inclusion were discussed and resolved and 

involved two further members of the research team (MvB, BL) where deemed necessary. 

3.2.3 Study screening and selection process    

Screening occurred in three steps. Firstly, initial screening of title and abstract retrieved citations, 

and grey literature, was independently by two authors (JG and SV) based on the pre-defined 

inclusion and exclusion criteria previously discussed. Studies were identified as included, excluded 

or unsure. Any disagreements or papers marked as ‘unsure’ were discussed and resolved between 

the two reviewers. Secondly, the full texts of potentially eligible citations were independently 

screened by the same two authors (JG and SV). Disagreements related to the inclusion of any 

paper were discussed and resolved, involving two further members of the research team (MvB, 

BL). Screening was completed in Covidence software. Covidence stores references, manages, 

and monitors the screening process with customised forms and automated flowcharts and provides 

an audit trail for the review. Thirdly, the references list of eligible papers and recent studies from 

two physiotherapy journals (Journal of Physical Therapy and Journal of Neurologic Physical 

Therapy, 2010-2019) were hand searched for potentially eligible papers, and these were then 

manually added to the Covidence database for screening, using the two-step process outlined 

above. References of the included studies were reviewed and the two journals noted above had 

published many of the included studies. To ensure high inter-rater reliability, discussions were 

conducted prior to initiating the screening process.  

3.2.4 Methodological quality  

The methodological quality of the included studies was assessed using qualitative or quantitative 

McMaster University critical appraisal tools (Law et al.,1998; Law et al.,1998a). The quantitative 

assessment included the following items: study purpose, relevant background reviewed, study 

design, description of sample and justification, intervention description, contamination, reporting of 

results, appropriate analysis, clinical importance, reporting of dropouts, appropriate conclusion. 

The overall quality of each study was graded, and an overall percentage assigned. The qualitative 

assessment included the following domains: study purpose, study justification, study design, 

theoretical perspective, methods, sampling, context of study, what was missing, procedural rigour, 
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analytical rigour, auditability, and theoretical connections. Again, the overall quality of each study 

was graded, and an overall percentage assigned.  

The research team identified four McMaster criteria that were deemed critical based on answering 

the questions for this review: procedural rigour; analytical rigour; auditability, and theoretical 

connections. If the study met all four criteria and scored 80% or more on the Mc Master critical 

appraisal tool for qualitative studies, these were judged as high quality. Studies which met three of 

the critical criteria and/or obtained an overall score of between 50-79% were judged medium 

quality. Studies which met two or less of the critical criteria and/or obtained an overall score of 50% 

were judged low quality.  

3.2.5 Data extraction and analysis 

Data were extracted by one researcher (JG) and checked for accuracy by the research team (MB, 

BL, SL) using a purposefully developed pro forma, based on the JBI Mixed Methods Data 

Extraction Form following a Convergent Integrated Approach (Stern et al., 2021).  

Data related to study characteristics, participant characteristics, and assessment, were extracted 

from all quantitative and qualitative studies. The study characteristics included author, year, 

country, study design, study aim, clinical setting, study population and sample size. Data related to 

participant characteristics included age, sex, level of education, years of qualification, and 

neurological physiotherapy experience. Finally, collated information related to the assessment 

domains assessed, neurological condition assessed, assessment timing, and frequency of 

assessment. Classification of domains was decided on using a consensus approach, which was 

guided by the literature and discussed between the researchers until an agreement was reached. 

As part of this discussion, in the context of gait patterns, it was decided that individual impairments, 

such as strength and, somatosensation, were considered separately from gait-related parameters, 

such as distance and speed described as gait. Quantitative data were presented descriptively, 

tabulated, and synthesised using a narrative synthesis approach. 

In parallel, further to the data extracted as described above, any additional qualitative data 

pertaining to assessment were also extracted and managed using NVivo 12 software (Edhlund & 

McDougall, 2019). An inductive thematic analysis approach was used to analyse and synthesise 

these data (Braun & Clarke, 2012). Codes were developed based on the identified content in these 

qualitative studies, then refined and grouped into sub-themes and themes.  This was reviewed, 

and discussed with the research team (MvB, BL, SL) until a consensus was reached. The 

qualitative and quantitative data were then integrated to verify domains routinely assessed by 

physiotherapists in clinical settings in people with neurological conditions and to explore factors 

influencing the assessment. Data was synthesised based on the Joanna Briggs Institute (JBI) 

approach to mixed systematic reviews (Joanna Briggs Institute, 2014) following a ‘convergent 
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integrated approach’, see Figure 3-1 (Joanna Briggs Institute, 2014). Quantitative and qualitative 

studies were synthesised separately, and the findings were then pooled to address the initial 

research questions.  

Figure 3-1 JBI convergent integrated approach 

Image removed due to copyright restrictions 

3.3 Results 

Figure 3-2 presents the PRISMA flow diagram. Following removal of duplicates, 1914 studies were 

independently screened for eligibility. Two hundred and twenty-four full texts were assessed as 

potentially eligible. Most studies were excluded for assessment data that were theoretical in nature 

(n=32) or described non- physiotherapy assessment (n=31). In total 26 studies were judged eligible 

for inclusion in this review (18 quantitative studies and eight qualitative studies). The review 

findings are presented separately for quantitative and qualitative studies. 

Figure 3-2 Prisma Flowchart (Moher et al., 2015) (Reproduced with permission under the creative 

commons license https://creativecommons.org/licenses/by-nc-nd/4.0/). 
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3.3.1 Quantitative studies 

3.3.1.1 Study Characteristics 
A total of 18 studies (Bailey et al., 1998; Blanchette et al., 2017; Carr et al., 1994; Cavanaugh & 

Schenkman, 1998; Checketts et al., 2021; Demers et al., 2019; Gervais et al., 2014; Houlahan et 

al., 2023; Lennon, 2001, Lennon et al.,  2001; Lennon, 2003;  Lyon et al., 2023; Proud et al., 2013; 

Sackley & Lincoln, 1996; Takahashi et al., 2024; Wilson et al., 2019; Winward et al., 1999; Yoward 

et al., 2008) contained relevant quantitative data, presented in Table 3-1. Only six (33%) 

quantitative studies were published in the five years prior to screening (Checketts et al., 2021; 

Demers et al., 2019; Houlahan et al., 2023; Lyon et al., 2023, Takahashi et al., 2024; Wilson et al., 

2019) and eight (44%) were published >10 years prior (Carr et al., 1994; Cavanagh & Schenkman, 

1998; Lennon, 2001, Lennon et al., 2001; Lennon, 2003; Sackley & Lincoln, 1996; Winward et al., 

1999; Yoward et al., 2008). Studies were conducted in the United Kingdom (Lennon, 2003; 

Lennon, 2001, Lennon et al., 2001; Sackley & Lincoln, 1996), Canada (Gervais, 2014; Yoward, 

2008; Wilson, 2019), Canada and India (Blanchette et al., 2017), Australia (Carr et al., 1994; 

Houlahan et al., 2023), Japan (Takahashi et al., 2024) and the United States of America 

(Cavanaugh & Schenkman, 1998). One study included participants worldwide (Checketts et al., 

2021). Fourteen of the 18 quantitative studies used a cross‐sectional survey design (Bailey et al., 

1998; Blanchette et al., 2017, Carr et al., 1994; Checketts et al., 2021; Demers et al., 2019; 

Houlahan et al., 2023; Lennon, 2003; Lennon, 2001;  Lyon et al., 2023; Sackley & Lincoln, 1996; 

Yoward et al. 2008; Wilson et al., 2019; Winward et al., 1999), three studies used a case study 

design (Lennon et al., 2001; Cavanaugh & Schenkman, 1998: Houlahan et al., 2023), and Gervais 

et al. (2014) used a retrospective chart audit.  

Study aims were variable with seven studies exploring assessment and treatment considerations 

related to hemineglect (n=2) (Bailey et al., 1998; Checketts et al., 2021), upper limb (n=1) (Proud 

et al., 2013), gait (n=3) (Lennon, 2001; Takahashi et al., 2004; Wilson et al., 2019), spasticity (n=1) 

(Blanchette et al., 2017) and somatosensation (n=1) (Winward et al., 1999). Four studies explored 

the use of standardised measures (Demers et al., 2019; Gervais et al., 2014; Lyon et al., 2023; 

Yoward et al., 2008), and three studies explored the influences of assessment on treatment choice 

and decision making (Carr et al., 1994; Cavanagh & Schenkman, 1998; Sackley & Lincoln, 1996). 

Two studies aimed to develop an expert consensus related to beliefs underpinning physiotherapy 

assessment practice (Lennon et al., 2001; Lennon, 2003) and integration of goal setting and 

assessment tools (Houlahan et al., 2023).  

Participant sample size ranged from no identified physiotherapy participants in a retrospective 

chart audit by Gervais et al. (2014) to 1022 (Lennon, 2003). Two study reported age of 

participants, with 89% of participants aged between 30 and 59 (Wilson et al., 2019; Gervais et al., 

2014), and mean age 32.6 (SD 9.19). Gender, reported in five studies only, was mainly female 

(Blanchette et al., 2017; Demers et al., 2019; Lyon et al., 2023; Houlahan et al., 2023; Wilson et 
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al., 2019). The clinical practice area was the area of physiotherapy in which the physiotherapists 

mainly practiced, was described as neurology for all studies.  

Years of clinical experience was reported in nine studies (Bailey et al., 1998; Carr et al., 1994; 

Checketts et al., 2021; Lennon et al., 2001; Lennon, 2001; Lennon, 2003; Wilson et al., 2019; 

Winward et al., 1999; Yoward et al., 2008) and ranged from seven (Winward et al., 1999) to 16 

years (Proud et al., 2013 and Winward et al., 1999). Clinical experience in neurology was 

described by five studies (Blanchette et al., 2017; Carr et al.,1994; Demers., 2017; Lennon, 2001; 

Lennon et al., 2001) ranging from less than one year (Lennon et al., 2001) to greater than ten 

years (Lennon et al., 2001). 

The clinical work setting was mixed in eleven studies (Bailey 1998; Blanchette et al., 2017; Carr et 

al., 1994; Checketts et al., 2021; Demers et al., 2017; Lennon et al., 2001; Lennon, 2003; Lyon et 

al., 2023; Proud et al., 2013; Sackley & Lincoln, 1996, Wilson et al., 2019). One study included 

mostly rehabilitation settings (Carr et al.,1994). Five studies were conducted in single settings, i.e. 

in inpatient (Gervais et al., 2014; Cavanaugh & Schenkman, 1998; Houlahan et al., 203; Takahashi 

et al., 2024), and outpatient (Lennon, 2001) units. See Table 3-1 for further details. 

Clinical populations included stroke (n=10), (Bailey et al., 1998; Carr et al., 1994; Cavanagh & 

Schenkman, 1998; Checketts et al., 2021; Lennon, 2001; Lennon et al., 2001; Lennon, 2003; 

Sackley & Lincoln, 1996; Takahashi et al., 2024 and Winward et al., 1999), neurological conditions 

in general (n=4) (Blanchette et al., 2017; Demers et al., 2019; Gervais et al., 2014; Yoward et al., 

2008), Parkinson’s Disease (n=1) ( Proud et al., 2013), Guillain Barre syndrome (Houlahan et al., 

2023) (n=1) and Acquired Brain Injury (n=2) (Wilson et al., 2019; Lyon et al., 2023). 
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Table 3-1 Study characteristics and quality of included quantitative studies (n=18) (Reproduced with permission under the creative commons license 
https://creativecommons.org/licenses/by-nc-nd/4.0/). 

Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

1. 

Bailey et al., 
1998 

 

United 
Kingdom 

To enhance 
research into 
assessment 
and treatment 
of hemineglect, 
and to increase 
knowledge 
about current 
practice in 
stroke 

 

Survey Stroke  

Outpatients - 18% 
Private practice - 2% 
Elderly care and 
General medical 
wards - 32% 
Specialist units - 
25% 
Community - 23% 

Physiotherapists 
(n =167) 

Years since 
qualifications: 
at least 6 years,  
84% > 17 years 

BIT, copy picture or 
draw figure, 
simultaneous 
extinction tests 

No data 15% of physiotherapy 
respondents reported 
testing for neglect. 

98% identified 
neglect as part of 
routine assessment, 
40% by observation 
and 60% by 
observation and 
specific tests 

Medium 

2. 

Blanchette 
et al., 2017 

 

Canada 

Increase 
knowledge 
about current 
trends in 
spasticity 
management 
and treatment 

Survey General neurological 

Outpatients - 15.7% 
General wards - 
10.3% 
Acute wards - 17.2% 
Extended care - 
2.5% 
Rehabilitation - 
53.4%  
Community - 10.3%  
Home care – 11.3%. 

Physiotherapists  
(n = 204) 

Gender: 
Female (n = 88) 
Male (n = 16) 

Level of education:  
Diploma (n = 6)  
Bachelor (n = 146) 
Master (n = 49) 
PhD (n = 3) 
Neurological 
experience: 
< 1 year (n = 5, 2.5%) 
1-3 years (n = 26, 
12.7%) 
4-10 years (n = 52, 
25.5%) 
> 10 years (n = 121, 
59.3%) 

 

 

Clonus, Motor 
Assessment Scale, 
deep tendon reflexes 
functional scales, 
Original Ashworth 
Scale, Modified 
Ashworth Scale, rapid 
passive movements 

83.3% of 
Occupational 
therapists and 
Physiotherapists 
believed spasticity 
should be assessed 
on admission to 
rehabilitation, with 
reassessment at an 
interim time, 
discharge, and follow 
up 

83% performed 
spasticity assessment 
on admission with 
lower reassessment 
percentage 

High 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

3. 

Carr et al., 
1994 

 

Australia 

Investigate 
factors what 
influences 
treatment 
choice, 
theoretical 
basis for 
treatment 
choices 

Survey Stroke 

Rehabilitation (89%) 
Acute wards (77%)  
Nursing homes 
(36%) 
Other (28%) 

Physiotherapists 
(n = 208) 

Level of education: 
Additional education 
post-qualifying (71%) 
Neurological 
experience  
(8 ±- 6.0 years) 

Abnormal postural 
reactions, Action 
Research Arm Test, 
Functional 
Independence 
Measure, quantified 
motor performance, 
motor control, Motor 
Assessment Scale, 
tone 

No data Respondents had 
difficulty explaining 
the underlying 
theoretical basis for 
their treatment 
choices 

High 

4. 

Cavanaugh 
& 
Schenkman 
1996 

 

United 
States of 
America 

Describe the 
decision-
making process 
of a 
physiotherapist 
working with a 
stroke patient 

Case report Stroke 

Inpatient 
rehabilitation (100%) 

Physiotherapists 
(n =1) 

No other data 

Activity tolerance, 
bed mobility, 
behaviour, Berg 
Balance Scale, 
cognition, falls risk, 
Fugel Meyer, 
sensorimotor 
evaluation, divided 
attention, extinction, 
gait, goal 
identification, item 
cancellation, line 
bisection, Mini Mental 
State Exam, mood, 
multi-tasking, pain, 
postural control, 
range of movement, 
rolling, reaching, 
sitting balance, 
standing, transfers, 
Timed Up and Go 
Test, timed sitting 
and standing, trunk 
weakness, visual 
attention, 6 Minute 
Walk Test 

 

Admission and 
discharge 

The case illustrated 
how a physiotherapist 
uses models and 
frameworks to 
organise information 
and the value of 
analysing 
assessment findings 
that explore 
functional limitations, 
assisting in setting 
goals and prioritize 
treatment 

High 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

5. 

Checketts 
et al., 2021 

 

Worldwide 

To determine 
which neglect 
tests are used, 
by which stroke 
clinicians, in 
which 
countries, and 
whether choice 
is by 
professional 
autonomy or 
institutional 
policy 

Survey Stroke 

Inpatients (74.5%) 

Outpatient (23.6%) 

Community (16.3%) 

Physiotherapists 
(n = 55) 

Years since 
qualifications: 3 
months - 34 years 

Assessment of 
neglect 

No data For the assessment 
of neglect, cognitive 
tests were used for 
82% of respondents, 
80% used functional 
tests, and 20% used 
neuroimaging or 
neuromodulation 

Respondents agreed 
a combined approach 
is needed for 
screening and further 
training 

High 

6. 

Demers et 
al., 2018 

 

Canada and 
India 

Identify and 
compare the 
use of 
standardised 
outcome 
measures and 
factors that 
influence this 

Survey General neurological 

Outpatients (32%) 
 General hospital 
(20%) 
Acute ward (20%)  
Extended care (6%) 
Rehabilitation (52%)  
Community (11%)  
Home care (20%)   
Other (8%) 

Physiotherapists 
(n = 317) 

Gender:  
Female (n = 259) 
Male (n = 58) 

Level of education: 
Bachelor (n =183) 
Master (n = 123) 
PhD (n =11) 
 

Neurological 
experience 
< 3 years (n = 93)  
4-10 years (n = 80) 
> 10 years (n =144)   

 

 

 

 

No data No data 10.8% of Canadians 
reported never using 
standardised 
outcome measures, 
compared with 3.3% 
of Indians 

  

High 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

7. 

Gervais et 
al., 2014 

 

Canada 

Identify 
physiotherapy 
assessment 
tools in the 
assessment of 
balance in 
inpatient 
population 

Retrospectiv
e chart 
review 

Stroke and other 
(complex 
musculoskeletal, 
amputee, 
deconditioning after 
acute illness, cardiac 
surgery) 

Inpatients (100%) 

No data Activity tolerance, 
active range of 
movement, balance, 
orientation in space, 
individual sensory 
input, static stability 
control of dynamics, 
anticipatory 
movement strategies, 
reactive movement 
strategies, cognitive 
processing, Berg 
Balance Scale, 
Chedoke-McMaster 
Stroke Assessment 
Scale, co-ordination, 
gait, distance walked, 
internal perturbations, 
external 
perturbations, pain 
and temperature, 
postural alignment, 
proprioception, 
passive range of 
movement, light 
touch, stairs, 
strength, swelling, 
transfers, Timed Up 
and Go Test, vision, 2 
Minute Walk Test, 6 
Minute Walk Test 

 

 

 

 

 

No data There is variation in 
the assessment of 
balance 

  

High 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

8. 

Houlahan et 
al., 2023 

 

Australia 

To explore the 
contemporary 
practice on the 
part of 
occupational 
therapists and 
physiotherapist
s, including 
how they 
integrate goal-
setting tools, 
assessment 
tools, and 
interventions 
for people with 
Guillian Barre 
Sundrome 
during their 
hospitalization. 

Survey Guillain Barre 
Syndrome 

Inpatient 

Physiotherapists 
(n=30, 41.7%). 

Gender: 
Female (n=26) 
Male (n=4) 

Interview, goal 
setting, functional 
independence 
measure, strength 
assessment, upper 
limb, range of 
movement, 
sensation, muscle 
power, observation of 
function 

- A wide range of 
assessment and goal 
setting tools are 
used, the difference 
reflects individualised 
treatment approaches 
and lack of evidence-
based practice 
protocols. 

High 

9. 

Lennon et 
al., 2001 

 

United 
Kingdom 

Provide expert 
consensus 
related to 
theoretical 
beliefs 
underpinning 
current Bobath 
practice 

Survey Stroke 

Stroke units (10-
15%) 
More than one 
setting (15–17%) 

  

Physiotherapists 
(n = 8) 

Years since 
qualifications: 7-13 
years 

Neurological 
experience: 5-15 
years (mean=9.4 
years) 

Bartel Index, outcome 
measures, self-
devised outcome 
measures 

No data Bobath therapists 
believed normal tone 
was essential and 
use normal 
movement patterns to 
perform functional 
tasks 

If tasks affected tone 
adversely some tasks 
were delayed 

There was use of 
walking aids and 
orthotics 

 

 

 

 

Medium 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

 

 

10. 

Lennon, 
2001 

 

United 
Kingdom 

To describe the 
use of outcome 
measures to 
document 
recovery of 
movement 
within the gait 
cycle and 
walking ability 
an describe 
treatment 
process used 
by the 
physiotherapist
s to educate 
gait 

Case 
description 

Stroke 

Outpatients (100%) 

Physiotherapists 
(n = 2) 

Years since 
qualifications: 
> 10 years 

Neurological 
experience: 
> 6 years 

  

Communication 
ability, correct 
alignment, and block 
atypical movements, 
collaborative 
functional goals, 
current functional 
level, gait, pre-morbid 
functional level, 
goals, hearing, 
information gathering 
re: history, light 
touch, medical 
history, mental status, 
muscle tone, neglect, 
outcome measures, 
passive or active 
assisted movement, 
postural tone, 
problem list, 
proprioception in the 
limbs, social, history, 
vision 

No data Suggests recovery of 
more normal 
movement patterns 
and functional ability 
and gives insight into 
Bobath therapists 
practice 

Medium 

11. 

Lennon, 
2003 

 

United 
Kingdom 

Provide expert 
consensus of 
the theoretical 
beliefs 
underlying 
physiotherapy 
practice in 
stroke 
rehabilitation 

  

Survey Stroke 

Inpatient (14 %) 
Mixed setting (17%) 

  

Physiotherapists 
(n = 1022) 

Years since 
qualifications: 
> 10 years (58%) 

  

Alignment of key 
points and the 
interaction between 
base of support with 
gravity in different 
postural sets, 
balance, Bartel Index, 
function, Functional 
Independence 
Measure, muscle 
strength, range of 
movement, 
Rivermead Motor 
Assessment, 

31% would review at 
6 weeks, 2% 
reviewed at 6 months 

Four theoretical 
themes were in use in 
practice: the 
promotion of normal 
movement, the 
control of tone, the 
promotion of function, 
and recovery of 
movement with 
minimisation of 
compensations 

Medium 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

selective movement, 
sensation, self-
devised tools, tone 

12. 

Lyon et al., 
2022 

 

United 
States of 
America 

Explore current 
practices in use 
of balance 
outcome 
measures and 
the role of 
outcome 
measures in 
clinical decision 
making 

Survey Acquired brain injury 

Inpatient (29.5%) 
Outpatient (51.5%) 
Home (5.1%) 
Mixed (3.5%) 
Other (2.4%) 

Physiotherapists 
(n = 373) 

Age: 23-67 
(mean=32.65, 
SD = 9.19) 

18 outcome 
measures 

most frequently used: 
Berg Balance Scale, 
Dynamic Gait Index, 
Timed Up and Go 

No data 93% used outcome 
measures in people 
with acquired brain 
injury; comfort, 
equipment 
availability, and 
psychometric 
properties were the 
most frequent 
reasons for choosing 
the outcome 
measure; clinical 
decision making was 
impacted by outcome 
measure 

High 

13 

Proud et al., 
2013 

 

Australia 

Explore the 
upper limb 
assessment 
practices of 
Australian 
physiotherapist
s and 
occupational 
therapists, 
including 
frequency, 
impairments 
and activity 
limitations, and 
methods and 
outcome 
measures used 

Survey Parkinson’s disease 

Inpatient (46%) 
Outpatient (51%) 
Residential (11%) 
Community (7) 

Physiotherapists and 
Occupational 
therapists 

Physiotherapists 
(n = 122); Years 
since qualifications: 
10 years (58%) 

 

Level of education: 
no data 

Neurological 
experience: no data  

Active movement, 
bradykinesia, Coin 
Rotation Task, 
Canadian 
Occupational 
Performance 
measure, Disability 
Rating Scale, 
dyskinesia, Goal 
Attainment Scale, 
Motor Assessment 
Scale, muscle length, 
nine-hole peg test, 
passive range of 
movement, 
Parkinson’s Disease 
questionnaire, 
Purdue Pegboard 
Test, sensation, 
strength, timed 
functional activities, 

No data 54% of respondents 
regularly assessed 
the upper limb 

There was 
widespread use of 
non-standardised 
methods to assess 
Parkinson’s Disease-
specific impairments 

Standardised 
measures were more 
frequently used to 
evaluate activity 
limitations 

Medium 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

tone and rigidity, 
tremor, Unified 
Parkinson’s Disease 
Rating Scale, JHF 

14. 

Sackley & 
Lincoln, 
1996 

 

United 
Kingdom 

Explore current 
approaches to 
treatment and 
choice of 
assessment 
methods 

Survey Stroke 

Large variety in work 
settings. Most 
frequent community 
and hospital (39.5%) 

Physiotherapists 
(n = 91) 

Gender:  
Female (n = 68)  
Male (n = 23) 
  
 

  

Chartered Society of 
Physiotherapy 
published tools and 
local ones; Chedoke- 
McMaster Stroke 
Assessment Scale; 
Lindmark; Motor 
assessment Scale; 
Motor Club 
Assessment; Motricity 
index; Rivermead 
Motor Assessment; 
Rivermead Motricity 
Index; Sheffield Motor 
Assessment; Teler 
Standardised 
Assessment; timed; 
balance scores; 
walking distance 

 

 

 

 

 

 

 

 

 

 

No data Physiotherapists 
found it difficult to 
describe a theoretical 
basis for their 
treatment 

Limited use of 
standardised 
assessments 

High 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

 

 

15. 

Takahashi 
et al., 2024 

 

Japan 

To describe 
physiotherapy 
management 
focusing on 
proprioceptive 
impairments in 
a person with 
gait and 
balance 
impairments 
post stroke 

Case report Stroke 

Inpatients 

No data pertaining to 
the assessing 
physiotherapist 

Assessment based 
on ICF framework. 
Domains selected in 
accordance with the 
Koninklijk Nederlands 
Genootschap voor 
Fysiotherapie (KNGF) 
guidelines (Royal 
Dutch Society for 
Physical Therapy) for 
stroke and the core 
set for mobility 
assessment from the 
Stroke Recovery and 
Rehabilitation 
Roundtable (KNGF, 
2014; Van Criekinge 
et al., 2024). 

Muscle strength- 
Motricity Index   
Selective movement- 
FMA- 10-meter walk 
test. 

Trunk control test 

Berg Balance Scale 

Gait assessment and 
intervention tool 
(GAIT), Functional 
Ambulation Category, 
cognitive and 
executive function 
and readiness to 
resume driving, 
proprioception 
testing. 

 Non-specific  Recovery of 
proprioceptive 
impairment aligned 
with improvements in 
balance and gait 
ability as measured 
by BBS and GAIT 
scores 

Medium 



 

34 

Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

 

16. 

Wilson et 
al., 2018 

 

Canada 

Describe the 
current practice 
patterns of 
Canadian 
physiotherapist
s regarding the 
assessment 
and treatment 
of gait 
dysfunction 

  

Survey Moderate to severe 
acquired brain injury 
(not including stroke) 

Inpatient (52%) 
Outpatients (67%) 
Community (14%) 
Residential (5%) 
Other (3%) 

  

Physiotherapists 
(n = 59) 

Age: 30-59 years 
(89.8%) 

Gender:  
Female (n=36) 
Male (n=23) 

Years since 
qualifications: 
0.5-5 (n=9, 15%) 
6-10 (n=15, 25%) 
11-15 (n=7, 12%) 
16-20 (n=6, 10%) 
21-25 (n=11, 19%) 
26-30 (n=7, 12%) 
31-35 (n=4, 7.5%) 

Level of education: 
Diploma (n=1, 2%) 
Bachelor (n=27, 46%) 
Master (n=29, 49%) 
PhD (n=2, 3%)  

Dynamic balance, 
functional 
independence of gait, 
gait efficiency, gait 
endurance, gait 
kinematics, gait 
speed, goal setting 

Admission and 
discharge 

Domains of 
assessment most 
frequently included 
“often or very often” 
at initial and 
discharge - visual 
observation (≥88.2% 
for adults with mild-
moderate and severe 
ABI) and the Berg 
Balance Scale 
(≥76.3% for adults 
with mild-moderate 
ABI) 

Higher level gait 
training exercises 
were used more often 
for adults with mild-
moderate than severe 
Acquired brain injury 

High 

17. 

Winward et 
al., 1999 

 

United 
Kingdom 

Identify 
perceived 
clinical 
relevance of 
somatosensory 
testing for 
health 
professionals 
(doctors, 
occupational 
therapists, and 
physiotherapist
s) 

Survey Stroke 

No data on setting 

Physiotherapists 
(n=95) 

Gender:  
Female (85%) 
Male (15%) 

Years since 
qualifications: 
7-16 years 
  
 

Light touch, pain, 
proprioception, pin 
prick, pressure, 
stereognosis, 
temperature, 
vibration, two-point 
discrimination, 
extinction 

93% assess 
somatosensation on 
admission, 7% 
assess weekly, 12% 
assess monthly, 24% 
assess pre-discharge 

82 physiotherapists 
(84%) indicated 
performance of 
routine 
somatosensory 
assessment; most 
commonly included 
domains were 
proprioception and 
light touch; 88 
physiotherapists 
(90%) believed 
somatosensory 
assessment is 
important in 

Medium 
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Author/year/
country/ 
study 
number 

Aims/scope Design and 
methodology 

Clinical population 
and setting 

Therapist population 
demographics 

Key assessment 
domains (list) Timing of assessment Key findings Quality rating 

determining 
prognosis 

18. 

Yoward et 
al., 2008 

 

United 
Kingdom 

To explore the 
current use of 
outcome 
measures of 
balance, 
walking, and 
gait in 
physiotherapy 
clinical practice 

Survey General 
neurological, stroke, 
multiple sclerosis, 
brain injury, 
Parkinson’s disease, 
spinal cord injury, 
central nervous 
system tumours 

No data on setting  

Physiotherapists 
(n=269)  

Years since 
qualifications: 
2-38 years 
(mean=12.6) 

  

Balance, Elderly 
Mobility Scale, range 
of movement, co-
ordination, sensory 
system, postural 
alignment , Berg 
Balance Scale, Timed 
Up and Go, 
Functional Reach, 
Motor Assessment 
Scale, muscle 
strength, POAM, 
postural sway, 
Rivermead Mobility 
Index, Rivermead 
Mobility Index 
incorporating, 
modified Rivermead 
Mobility Index, sitting 
balance, timed 
standing 
(incorporating timed 
unsupported 
standing/TUSS), 
Tinetti/modified 
Tinetti, 6-minute (or 
other time) walk test, 
tone, Turn tests 
combined (180°and 
360°), walking, 10-
metre (or other 
distance) walk test 

No data 91% percent of 
respondents 
(245/269) reported 
using standardised 
measure 

The most commonly 
used outcome 
measures were: 10-
metre (or other 
distance) walk test; 
the Berg Balance 
Scale; the Get Up 
and Go/Timed Up 
and Go Test; and the 
Functional Reach 
Test 

Medium 
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*Abbreviations: BIT: Behavioural Inattention Test; POAM: Tinetti Performance Oriented Mobility Assessment. JHF: Jebsen-Taylor Hand Function Test
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3.3.1.2 Study Quality 
Details of the quality assessment according to our four critical McMaster criteria (intervention 

description, sample description, appropriate analysis, and conclusion) are provided in Appendix B. 

Eight studies were judged medium quality (Bailey et al., 1998; Demers et al., 2019; Lennon, 2003; 

Lennon et al., 2001; Proud et al., 2013; Takahashi et al., 2024; Winward et al., 1999) and ten 

studies were judged high quality (Blanchette et al., 2017; Carr et al., 1994; Cavanaugh & 

Schenkman, 1998; Checketts et al., 2021; Gervais et al., 2014; Houlahan et al., 2024; Sackley & 

Lincoln, 1996; Wilson et al., 2019; Yoward et al., 2008). The main limitations related to lack of 

analysis and limited description of the methods. 

3.3.1.3 Assessment Domains  
The assessment domains identified in the quantitative studies are summarised in Table 3-2. The 

most frequently assessed domains, described in five or more studies, included function (n=10) 

(Bailey et al., 1998; Blanchette, 2017; Carr et al 1994; Gervais et al., 2014; Houlahan et al., 2023; 

Lennon et al., 2001; Lennon, 2003; Proud et al., 2013; Sackley & Lincoln, 1996; Wilson et al., 

2019), strength (n=10) (Bailey et al., 1998; Blanchette et al., 2017; Carr et al 1994; Gervais et al., 

2014; Houlahan et al., 2023; Lennon, 2003; Proud et al., 2013; Sackley & Lincoln, 1996; Takahashi 

et al., 2024;Yoward et al., 2008), balance (n=8) (Blanchette et al., 2017; Carr 1994; Gervais et al., 

2014; Lennon, 2003; Wilson et al., 2019; Yoward et al., 2008; Cavanaugh & Schenkman, 1998; 

Takahashi et al., 2024), range of movement (n=7) (Blanchette et al., 2017; Gervais et al., 2014; 

Cavanaugh & Schenkman, 1998: Houlahan et al., 2023; Lennon, 2001; Proud et al., 2013; 

Winward et al., 1999; Yoward, 2008), postural alignment and symmetry (n=6) (Carr et al., 1994; 

Cavanaugh & Schenkman, 1998; Lennon, 2003; Lennon, 2001; Gervais et al., 2014; Yoward et al., 

2008), gait (n=7) (Carr et al., 1994; Gervais et al., 2014; Lennon, 2001; Sackley & Lincoln, 1996; 

Takahashi et al., 2024; Wilson et al.,1999; Yoward et al., 2008), and somatosensation (n=7) 

(Cavanaugh & Schenkman, 1998; Gervais et al., 2014; Houlahan et al., 2023; Lennon, 2001; 

Proud et al., 2013; Yoward et al., 2008; Winward et al., 1999). 
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Table 3-2 Assessment domains included in quantitative studies (Reproduced with permission under the 
creative commons license https://creativecommons.org/licenses/by-nc-nd/4.0/). 

Study number 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total 

Assessment 
domains 

Function   • •    • • • •  • •  •  • 10 

Muscle strength and 
length • • •    • •  •   • • •   • 10 

Balance • • •      • •     • •  • 8 

Somatosensation    •   • • •  •     •  • 7 

Gait   •    •   •    • • •  • 7 

Range of movement • •     • •  •  •      • 7 

Postural alignment 
and symmetry   • •   •   • •       • 6 

Outcome measures 
non-specific       •  • •    •     4 

Perception •   • •            •  4 

Diagnostic specific 
measures       •     • •   •   4 

Upper limb   •     •     •      3 

Co-ordination       •           • 2 

Quantified motor 
practice   • •               2 

Tremor/bradykinesia             •      1 

Activity tolerance    •               1 

Psychological and 
higher brain function   •                1 

Mood   •                1 

Selective movement          •         1 

Spasticity  •                 1 

Pain              •     1 

Deep tendon 
reflexes •                  1 

Goal setting        •           1 
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Domains that were reported only once included spasticity (Bailey et al.,1998), tremor (Proud et al., 

2013), deep tendon reflexes (Bailey et al 1998), pain (Wilson et al., 2019), psychological and 

higher brain function (Carr et al., 1994), mood (Carr et al., 1994), goal setting (Takahashi et al., 

2024), and quantified motor practice (Carr et al., 1994). 

3.3.1.4  Standardised measures  
The most frequently used standardised measures were related to muscle strength (n=6) (Bailey et 

al., 1998; Blanchette et al., 2017; Lennon, 2001; Proud et al., 2013; Yoward et al., 2008), function 

(n=5) (Blanchette et al., 2017; Gervais et al., 2014; Houlahan et al., 2023; Lennon, 2001; Lennon, 

2003) balance (n=4) (Carr et al.,1994; Gervais et al., 2014; Houlahan et al., 2023; Yoward et al., 

2008), gait (n=4), (Carr et al., 1994; Gervais et al., 2014; Takahashi et al., 2024; Yoward et al., 

2008) and diagnostic specific measures (n=3) (Gervais et al., 2014; Lennon, 2003; Yoward et al., 

2008). 

3.3.2 Qualitative Studies 

3.3.2.1 Study Characteristics 
Eight qualitative studies, published between 2006 and 2023, were included in this review and their 

characteristics are summarised in Table 3-3. Studies were conducted in Canada (McGlynn & Cott, 

2007; Pattison et al., 2015), Norway (Normann et al., 2014), Australia (Bainbridge et al., 2024; 

Plummer et al., 2006), United States of America (Seale & Utsey, 2020), Japan (Takahashi et al., 

2014) and Saudi Arabia (Alatawi et al., 2022). The aim of all studies related to clinical reasoning or 

clinical decision making (Alatawi et al., 2022; Bainbridge et al., 2024; McGlynn & Cott, 2007; 

Normann et al., 2014; Pattison et al., 2015; Plummer et al., 2006 Takahashi et al., 2014), with no 

studies aiming to explore assessment or treatment considerations 

 Seven studies used interviews, and one study used focus groups to collect data. In addition, one 

study used observation of physiotherapy assessment and treatment to gather information 

(Normann et al. 2014).  

Participant sample size ranged from ten (Normann et al., 2014) to 33 (Plummer et al., 2006). Age 

and sex of participants were described in only three studies (Alatawi et al., 2022; Pattison et al., 

2015; Takahashi et al., 2014), ranging from 20 to 50 years and over. Fifty percent of participants 

were female in the study by Takahashi et al. (2014) and the majority (89%) of participants were 

female in the study by Pattison et al. (2015). Five studies reported years of clinical experience 

(Alatawi et al., 2022; McGlynn & Cott, 2007; Normann et al., 2014; Pattison et al., 2015; Seale & 

Utsey, 2020), ranging from 1-21 years. The clinical work setting of participants was described in 

seven studies and included inpatient rehabilitation (Takahashi et al., 2014), outpatients (Normann 

et al., 2014) and mixed settings (Alatawi et al., 2022; Bainbridge et al., 2024; McGlynn & Cott, 

2007).  



 

40 

Clinical populations assessed by participants included stroke (Alatawi et al., 2022; Bainbridge et 

al., 2024; Plummer et al., 2006; Pattison et al., 2015., Seale & Utsey, 2020; Takahashi et al., 

2014), Multiple Sclerosis (Normann et al., 2014), and mixed neurological conditions (McGlynn & 

Cott, 2007).
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Table 3-3 Study characteristics of qualitative studies (n=8) (Reproduced with permission under the creative commons license https://creativecommons.org/licenses/by-
nc-nd/4.0/). 

Author/year 
country/ 
study 
number 

Aims/scope Design & 
Methodology 

Clinical 
population and 
setting 

Therapist population 
demographics 

Key assessment domains 
(list) 

Timing of 
assessment Key findings Quality 

rating 

1. 

Alatawi et 
al., 2022 

 

Saudi Arabia 

To integrate the 
PARIHS 
framework as a 
way of 
categorizing 
evidence, 
context, and 
facilitation 
elements for 
effective 
implementation 
of evidence 
based Painful 
hemiplegic 
shoulder 
rehabilitation 
from a vast 
dataset of 
rigorous stroke 
sources of 
evidence  

Interviews 
and 
consensus 
approach 

Stroke 

Rehabilitation 
centre 

Physiotherapists 
(n=21) 

Age and gender: 
no data, 

Years since 
qualification: 
1-5 years (9.5%) 
6-10 years (42.9%) 
11-15 years (33.3%) 
>15 years (14.3%)  

Level of education: 
Dip (9.5%) 
Bsc (66.7%) 
Msc (19%) 
PhD (4.8%) 

range of movement, pain, 
sensation, function 

No data Total of 74 recommendations, 63 
recommendations reached the 
consensus level for PHS practice, 

Secondary prevention of  Painful 
hemiplegic shoulder (n=10), 
assessment (n=14),  Painful 
hemiplegic shoulder  care 
management (n=19), and service 
delivery (n=20) 

Each recommended guideline was 
integrated into the appropriate 
element of the PARIHS framework 

Medium 

2. 

Bainbridge 
et al., 2024 

 

Australia 

To explore the 
factors 
influencing 
decision-making 
of 
physiotherapists 
in this situation.   

Semi 
structured 
interviews 

Stroke 

Mixed clinical 
setting 

Physiotherapists 
(n=15) 

Year since 
qualification: 1-20+ 

Gait, muscle power, 
sensation, cognitive 
function, Balance, safety 
and falls 

Standardised measures 

Observation of walking 

- Decision- making about 
independence of walking is 
complex, suggestion of more 
guidance about clinical 
assessment capacity and 
determining risk may enable 
increased shared decision 
making. 

 

 

 

 

 

High 
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Author/year 
country/ 
study 
number 

Aims/scope Design & 
Methodology 

Clinical 
population and 
setting 

Therapist population 
demographics 

Key assessment domains 
(list) 

Timing of 
assessment Key findings Quality 

rating 

 

3. 

McGlynn & 
Cott, 2007 

 

Canada 

Explore clinical 
decision-making 
process and 
sources of 
information or 
evidence that 
are used in daily 
practice 

Semi-
structured 
interviews 

Stroke 

Inpatients 
(66.6%) 
Outpatients 
(16.6%) 
Community 
(1.6%) 

  

Physiotherapists 
(n=12) 

Gender: 
Female (n=11) 
Male (n=1) 

Years since 
qualifications: 
mean=13.5 years 

Level of education, 
neurological 
experience: n=1-21 
years (mean 9 years) 

gait, goal setting 

outcome measures 

muscle tone, movement 
restriction 

subjective, information  

Timed up and Go Test 

2 Minute Walk Test, 6 
Minute Walk Test 

  

No data Preference for informal 
information sources to guide 
decision making-sight, touch, 
discussions with clients, clinical 
experience, and consultation with 
peers 

Formal information including 
outcome measures for 
professional development, 
evidence review, ongoing 
education and to support 
decisions 

High 

4. 

Normann et 
al., 2014 

 

Norway 

Identify what 
aspects 
community 
physiotherapists 
perceived as 
significant when 
guided by a 
neurological 
physiotherapist 

Semi-
structured 
interviews 

Multiple 
sclerosis 

Outpatients 
(100%) 

Physiotherapists 
(n=10) 

Age: no data 

Gender: no data 

Years since 
qualifications, level of 
education: no data 

Neurological 
experience:2->10 
years 

 

 

 

 

 

 

 

 

alignment, 

balance, gait 

  

No data Community physiotherapists 
identified movement analysis of a 
familiar patient as significant for 
professional development, 
especially the analysis of 
interaction between different parts 
of the body and analysis of 
movement 

High 
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Author/year 
country/ 
study 
number 

Aims/scope Design & 
Methodology 

Clinical 
population and 
setting 

Therapist population 
demographics 

Key assessment domains 
(list) 

Timing of 
assessment Key findings Quality 

rating 

5. 

Pattison et 
al., 2015 

 

Canada 

Describe the 
methods used to 
evaluate walking 
and the reasons 
for choosing 
these methods 

Semi-
structured 
interviews 

Stroke 

Inpatients 
(67.8%) 
Outpatients 
(39.3%)  

Physiotherapists 
(n=28) 

Age: 
20-29 years (n=5) 
30-39 years (n=9) 
40-49 years (n=10) 
50+ years (n=4)  

Gender: 
Female (n=25) 
Male (n=3) 

Years since 
qualifications: 
> 10 years (n=18) 
≤ 5 years (n=8) 
6-9 years (n=3) 

Level of education: 
Bachelor (n=20) 
Master (n=7) 
Certificate (n=1) 

Neurological 
experience: no data 

information from peers, 
modified standardised 
measures, 

standardised measures, 
Timed up and Go Test, 
Chedoke-Mcmaster 
Stroke Assessment, 2 
Minute Walk Test 

 Physiotherapists used observation 
of movement and standardised 
assessment tools 

Factors that influenced choice of 
tools were characteristics of tool, 
the therapists’ familiarity with 
using the tool, the workplace, and 
patients.  

High 

6. 

Plummer et 
al., 2006 

 

Australia 

Identify how 
physiotherapists 
assess, record 
and measure 
Unilateral 
neglect (ULN) 
and the clinical 
reasoning 
processes used  

  

Focus 
groups and 
one-on-one 
phone 
interviews 

 

Stroke 

No data on 
clinical setting 

Physiotherapists 
(n=33) 

Age: no data  

Gender: no data 

Years since 
qualifications: no data 

Level of education: 
no data 

Neurological 
experience: no data 

function, attention - 
sustained and in complex 
environments, grooming, 
hand positioning, 
hygiene, 

maintenance of midline, 
pen and paper tests, 
posture, 

response of the patient to 
the therapist, response of 
the patient to verbal 
cueing 

 

No data Physiotherapists use observation 
of functional tasks to assess for 
unilateral neglect and do not 
differentiate between the different 
types of Unilateral neglect 

Unilateral neglect is rarely 
measured 

Physiotherapists use hypothesis 
testing and pattern recognition to 
clinical reason in the assessment 
of Unilateral neglect 

High 
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Author/year 
country/ 
study 
number 

Aims/scope Design & 
Methodology 

Clinical 
population and 
setting 

Therapist population 
demographics 

Key assessment domains 
(list) 

Timing of 
assessment Key findings Quality 

rating 

7. 

Seale & 
Utsey, 2020 

 

UNITED 
STATES OF 
AMERICA 

Investigate the 
current trends in 
physiotherapist’ 
clinical 
reasoning in 
assessing and 
managing gait in 
persons with 
hemiplegia 

Semi-
structured 
interviews 
and focus 
groups 

Stroke 

Inpatients 
(100%) 
Outpatients 
(4.5%) 
Home (4.5%) 
Gait lab (4.5%) 

Physiotherapists 
(n=22) 

Age: mean=46 years 

Gender: 
Female (n=19) 
Male (n=3) 

Years since 
qualifications: 
mean=7 years 

Level of education: 
Diploma (n=10) 
Master (n=4) 
Baccalaureate (n=1) 

Neurological 
experience: 
<2 years (n=7) 

gait, tone, standardised 
measures 

No data Novice and experienced clinicians 
take systematic approach to the 
examination of a person with a 
hemiplegia, they agree on 
common deficits found 

High 

8. 

Takahashi et 
al., 2014 

 

Japan 

Determine the 
physiotherapy 
focus when 
deciding on 
level of 
independence of 
a patient with 
walking aids and 
the reasoning 
process 

Semi 
structured 
interviews 

Stroke 

Inpatients-
(100%) 

Physiotherapists 
(n=15) 

Age: mean=32.5± 4.5 
years 

Gender: 
Female (n=5) 
Male (n=10) 

Years since 
qualifications: 
mean=8.0±3.2 years  

Level of education: 
no data  

Neurological 
experience: no data 

Brunstruum stage, 

cognitive ability, 

mental stability, daytime 
drowsiness, 

direction changes, falls, 
functional analysis, gait, 
understanding and 
responding to the 
environment, light-
headedness, pain, 
stability, shortness of 
breath, standing, 
stepping, walking aids, 
walking to a target 

 Walking independence was 
decided by   observation of 
behaviour during walking or 
treatment. 

Most of the physiotherapist4s 
focused on the “patients’ state” 
whilst walking, brain function, 
ability to balance 

Additionally, asking other involved 
healthcare professionals 

Medium 
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3.3.2.2 Study Quality 
Details of the quality assessment are provided in Appendix C. Six of the studies were rated high 

quality (Bainbridge et al., 2024; McGlynn & Cott, 2007; Normann et al., 2014; Pattison et al., 2015; 

Plummer et al., 2006; Seale & Utsey, 2020) and two were considered medium quality (Alatawi et al., 

2022; Takahashi et al., 2014). Limitations related to theoretical connections and procedural rigour. 

3.3.2.3 Assessment Domains 
The assessment domains identified from the qualitative studies are presented in Table 3-4. The 

domains described in at least three of the eight studies included: postural alignment and symmetry 

(McGlynn & Cott, 2007; Normann et al., 2014; Pattison et al., 2015; Plummer et al., 2006; Takahashi 

et al., 2014), gait (Bainbridge et al., 2024; McGlynn & Cott, 2007; Pattison et al., 2015; Normann et al., 

2014; Seal & Utsey, 2020), and function (Bainbridge et al., 2024; Plummer et al., 2006; McGlynn & 

Cott, 2007; Seale & Utsey, 2020).The domains of activity tolerance (Takahashi et al., 2014),  and goal 

setting ( McGlynn & Cott, 2007) were reported only once. 
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Table 3-4 Assessment domains included in qualitative studies (Reproduced with permission under the 
creative commons license https://creativecommons.org/licenses/by-nc-nd/4.0/). 

Study number 
1 2 3 4 5 6 7 8 Total 

Assessment domains 

Gait  • • • •  • • 6 

Postural alignment and 
symmetry   • • • •  • 5 

Function  • •  • •  • 5 

Balance  •  •     2 

Outcome measures  • •  •  •  4 

Falls and safety  •      • 2 

Initial information gathering  • •      2 

Pain •       • 2 

Somatosensation • •       2 

Muscle tone   •    •  2 

Diagnostic specific measures     •   • 2 

Cognition  •      • 2 

Range of movement •  •      2 

Activity tolerance        • 1 

Goal setting   •      1 

3.3.3 Key themes identified in relation to physiotherapy assessment of people with 
neurological conditions 

Thematic analysis of the qualitative studies identified five key themes related to physiotherapy 

assessment of people with neurological conditions. These included clinical reasoning process, clinical 

use of standardised measures, utilisation of the senses, clinician experience and information 

gathering. A thematic schema (see Figure 3-3) was developed, based on the approach by Farrance et 

al. (2016). The authors utilised a thematic schema to illustrate the conceptual interactions between the 

themes generated from qualitative synthesis in the results section of their study. This schema and 

shows how the themes and associated concepts interact. Note, themes are presented in circles and 

concepts along arrow lines.  
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Figure 3-3 Impact of contributory factors on key themes (Reproduced with permission under the 

creative commons license https://creativecommons.org/licenses/by-nc-nd/4.0/). 

 
*Note numbers in brackets correspond to the number of studies. 

3.3.3.1 Clinical Reasoning process  
All eight studies (Alatawi et al., 2022; Bainbridge et al., 2024; McGlynn & Cott, 2007; Normann et al., 

2014; Pattison et al., 2015; Plummer et al., 2006; Seale & Utsey, 2020; Takahashi et al., 2014) 

considered the clinical reasoning process, including the concepts of hypothesis formation, trigger for 

pattern recognition, experience guiding prognostication, and understanding movement behaviours.  

One study found that experienced physiotherapists often used a ‘form of pattern recognition’ approach 

when making clinical decisions during the assessment process, assessing for deficits such as neglect, 

without relying on a specific assessment tool (Plummer et al., 2006). They used their experience to 

guide prognostication, supported by an in depth understanding of movement behaviours. These 

concepts, under the overarching theme of clinical reasoning, were noted as important foundations for 

the assessment and planning of treatment. 

3.3.3.2 Clinical use of standardised measures 
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Five studies (Bainbridge et al., 2024; Normann et al., 2014; Pattison et al., 2015; McGlynn & Cott, 

2007; Seale & Utsey, 2020) mentioned the clinical use of standardised measures. Concepts of 

familiarity, suitability and confidence were believed to influence the use of standardised outcome 

measures in clinical practice (McGlynn & Cott, 2007; Pattison et al., 2015). Therapists were not 

comfortable using standardised measures with which they were not thoroughly familiar and / or 

trained. Their choice of standardised measures was primarily based on how suitable the measure was 

for a patient. They also considered factors such as time and prognostic value when deciding which 

measure to use (Pattison et al., 2015). 

The time to complete an assessment influenced the adoption of a measure across all care settings. 
For example, the 2MWT (Two-minute Walk test) was used instead of the 6MWT (Six-minute Walk 
test) because of the shorter testing time. The CMSA (Chedoke-McMaster Stroke Assessment) 
was noted as taking a long time to administer. Finally, physical therapists were more likely to use a 
measure if they perceived the test to be informative about multiple physical functions and provide 
prognostic value (Pattison et a., 2015) 

3.3.3.3 Information gathering  
Four studies referred to information gathering during assessment (Alatawi et al., 2022; Plummer et al., 

2006; McGlynn & Cott, 2007; Pattison et al., 2015) describing it as a continuous process throughout 

management. Physiotherapists reported using information to continually generate and test hypotheses 

(McGlynn & Cott, 2007). The amount of information received, time taken, and source of information 

gathering was suggested to be dependent on the clinical setting, with some physiotherapists in the 

acute setting generating a hypothesis after reading medical records or referral letters.  Information 

gathering from peers was valued especially if provided therapy was not effective (McGlynn & Cott, 

2007). 

Although some of the participants described a systematic method for collecting clinical data from 
the patient, it was clear that the physiotherapists interpreted the assessment findings continuously, 
generating and testing hypotheses and modifying the assessment accordingly (McGlynn & Cott, 
2007) 

3.3.3.4 Utilisation of the senses in assessment 
Clinicians use their senses to guide their assessment and adjust and tailor their responses and 

interactions with patients. Five out of eight studies (Alatawi, et al., 2022; Bainbridge et al., 2024; 

McGlynn & Cott, 2007; Normann et al., 2014; Seale & Utsey, 2020) referred to utilisation of the 

senses. Physiotherapists described the use of more than one sense at a time, such as observation 

and ‘hands on’ when assessing people with neurological conditions and expressed the importance of 

knowing when and when not to use touch during assessment. 

3.3.3.5 Clinician experience 
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In four out of eight studies (McGlynn & Cott, 2007; Normann et al., 2014; Plummer et al., 2006; Seale 

& Utsey, 2020) physiotherapists talked about clinical experience and how this influenced assessment 

practices. Physiotherapists believed that clinical experience guided prognostication. Those with five or 

more years of clinical experience particularly valued this, using it to predict patient recovery and inform 

decision-making (McGlynn & Cott, 2007). 

Participants with 5 years or more of neurological physiotherapy work experience mentioned their 
clinical experience as an important source of information guiding their practice (McGlynn & Cott, 
2007) 

The authors reported that prior experience influenced how judgements were made regarding 

anticipated outcomes (McGlynn & Cott, 2007). 

3.3.4 Integration of quantitative and qualitative studies in context of the research aim 

The key findings across all 26 studies were integrated, noting that the frequently assessed domains in 

neurological assessment included gait, balance, muscle strength, postural alignment and symmetry, 

and function. See Figure 3-4. The findings suggest that the type of information gathered contributes to 

the clinical reasoning process and clinician experience and utilisation of the senses may play a role in 

the choice and interpretation of assessment. However, the role of factors thought to influence the 

selection of assessment domains, including country, clinical experience, healthcare setting, and type 

of neurological condition remains unclear. Novice clinicians use standardised measures to assist with 

prognostication. All but one of the studies focusing on stroke (Checketts et al., 2021) referred to the 

domains of muscle strength and range of movement, inferring that this was essential when assessing 

people with this condition.   
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Figure 3-4 Integration of qualitative and quantitative data (Reproduced with permission under the creative 
commons license https://creativecommons.org/licenses/by-nc-nd/4.0/). 

 

 

This figure depicts the frequently assessed domains (postural alignment and symmetry, balance, 

function, muscle strength and gait), key themes related to assessment as identified in the literature 

(clinical reasoning process, information gathering, utilisation of the senses, clinical use of standardised 

measures, and clinical experience), and how this comes together in the assessment process. The 

figure illustrates the contributory factors which influenced the assessment process that remain unclear 

(geographical and clinical setting, clinical condition, and clinical experience). 

3.4 Discussion  

The primary aim of this systematic review was to systematically identify the domains that 

physiotherapists assess in individuals with neurological conditions in a clinical setting. This review 

identified the five most frequently included assessment domains in the physiotherapy assessment of 

people with neurological conditions in the clinical setting: function, postural alignment and symmetry, 

gait, balance, and muscle strength. Minimal data were provided on factors thought to influence the 

inclusion of assessment domains such as country, clinical experience, healthcare setting, and type of 

neurological condition. Clinical experience has been found to influence the use of standardised 

measures.  
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Expert textbooks are used as a reference for physiotherapy practice and to inform physiotherapy 

students about assessment. Expert textbooks recommend a varied set of domains, including 

cognition, mental state, motivation, coping, memory, vision awareness, awareness of self- movement, 

quality of life, attention, orientation, appropriate interaction communication, understanding blood 

pressure, and activities of daily living. This review identified only a limited number of domains 

commonly assessed in clinical practice, in contrast to the multiple domains recommended in expert 

theoretical textbooks (Garner & Lennon, 2018; Porter, 2013). A potential explanation for this may be 

that some of these domains are viewed as remits of other health professionals (Tyson et al., 2008) 

or may be specific to each patient presentation; therefore, the number of domains may vary depending 

on the individual case (Porter, 2013). Further work is needed to identify how appropriate it would be to 

include these five domains in clinical practice.   

The clinical reasoning process is the sum of thinking and decision-making processes associated with 

clinical practice (Higgs et al., 2019). It has been defined as “a process in which the therapist, 

interacting with significant others (e.g., family and other health-care team members), structures 

meaning, goals and health management strategies based on clinical data, patient choices, and 

professional judgement and knowledge” (Carr et al., 1994). The International Professional Body for 

Physiotherapy WPT (2011) recommends that treatment should be based on a comprehensive 

assessment involving a clinical reasoning process of 1. Information gathering (subjective, objective); 2. 

Interpretation (hypothesis formation from a problem list linked to collaborative goal setting); 3. 

Treatment planning, and 4. Evaluation/review (use of standardised measures; goal achievement). 

Nineteen of the 23 included studies referred to clinical reasoning processes (Bailey et al., 1998; 

Blanchette et al., 2014;  Carr et al., 1994; Cavanaugh & Schenkman, 1998; Checketts et al., 2021; 

Demers et al., 2019; Gervais et al., 2014; Lennon et al., 2001; McGlynn & Cott, 2007; Normann, et al., 

2014;  Pattison et al., 2015; Plummer et al., Proud et al, 2013;  2006; Seale & Utsey, 2019 Sackley & 

Lincoln, 1996; Wilson et al., 2019; Winward et al., 1999), but not all studies reported on the four key 

components described by the WPT. Only four studies (Bailey et al., 1998; Cavanaugh & Schenkman, 

1996; Lennon, 2001) discussed all four components. Most studies included information gathering, and 

only eight studies discussed this interpretation. References to treatment planning were noted in more 

than half of the included studies. Evaluation and review were described by twelve studies. Evaluation 

and review were mainly discussed in relation to the use of standardised outcome measures. The use 

of standardised measures has been recommended for monitoring changes in the patient’s health 

status over time (Moore et al., 2018; Tyson et al., 2008; Lennon et al., 2024). More than half of the 

studies included in this review reported using them (n=13) (Blanchette et al., 2017; Carr et al., 1994; 

Cavanaugh & Schenkman, 1998; Gervais et al., 2014; Lennon et al., 2001; Lennon, 2003; McGlynn & 

Cott, 2007; Pattison et al., 2015; Proud et al., 2013; Sackley & Lincoln, 1996; Yoward et al., 2008). 
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Only two studies looked at goal achievement (McGlynn & Cot, 2007; Cavanaugh & Schenkman, 

1998).  

Lexell and Brogardh (2015) recommend that therapists interpret the results of an assessment based 

on the ICF rehabilitation framework (WHO, 2001). The ICF-based framework enables physiotherapists 

to understand and manage their patients holistically. The therapist generates a hypothesis of how 

impairments impact movement dysfunction, function (activity), and participation to come up with a 

movement diagnosis (Lexell & Brogardh, 2015). None of the reviewed studies directly referred to the 

WHO ICF framework. However, some domains identified in this systematic review have incorporated 

ICF concepts. Examples are ‘impairments, activity and participation’ which can be linked to the 

frequently included domain of ‘postural alignment and symmetry’, and activity that can be linked to 

function, balance, and gait. No studies in this review discussed the environmental factors that affect 

patient progress or recovery as described in the ICF framework\. This concurs with the review by Allet 

et al. (2008) who concluded that the WHO ICF framework has not been integrated into physiotherapy 

clinical practice.  

The neurological condition being assessed may influence the domains assessed in the clinical setting. 

The Australian Stroke Guidelines (Stroke Foundation, 2023) direct the healthcare professional to 

assess in a specific way and focus on rehabilitation needs, suggesting that following the guidelines will 

influence the included assessment domains. However, in this review, studies that explored 

assessment in people with stroke had no common domains that set them apart from other studies. A 

single study of people with Parkinson’s disease was the only study to include bradykinesia, tone, and 

dyskinesia (Proud et al., 2013). Five studies explored the clinical assessment in general neurological 

conditions (Gervais et al., 2014; Yoward et al., 2008; Blanchette et al., 2014; Demers et al., 2019; 

McGlynn & Cott, 2007). All these studies included the domains of muscle strength and range of 

movement. This is important as many neurological conditions can present with reduction in muscle 

strength and loss of joint range over time. Physiotherapists working clinically may expect to see 

changes in these domains overtime and have the skills to help modify them. 

Clinical experience can be defined as the time spent practising clinically after qualification. Clinical 

experience has been reported by 14 studies (Bailey et al., 1998; Carr et al., 1994; Checketts et al., 

2021; Lennon et al., 2001; Lennon, 2001; Lennon, 2003; McGlynn & Cott, 2007; Normann et al., 2007; 

Plummer et al., 2006; Seale & Utsey, 2020; Wilson et al., 2019; Winward et al., 1999; Yoward et al., 

2008). There is little evidence to support how clinical practice may or may not change related to 

experience, but some evidence supports changes in practice with increasing expertise (Little & 

Davenport, 2012). Clinical experience is influenced by the knowledge and requirements of the 

organisation (Noll et al., 2001 in Vaughan-Graham, 2017). 
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Expert clinicians are defined by “their ability to combine knowledge with experience, to know what is 

important, and recognize and appreciate the significance of critical cues” (Lennon et al., 2001). In our 

thematic schema (see Figure 3-3) the theme of ‘clinician experience’ was linked to clinical reasoning 

with formation of hypotheses and pattern recognition. As clinical experience develops, there is an 

increasing understanding of movement behaviours (Lennon et al., 2001). Clinician experience was 

linked to the use of standardised measures in this review. The use of measures is dependent on 

confidence and familiarity with their use (Garner & Lennon, 2018; Lennon, 2001). The most frequently 

used standardised measures were timed walking measures (n=6) (Lennon et al., 2001; Lennon, 2001; 

Sackley & Lincoln, 1996, Yoward et al., 2008; Wilson et al., 2019) and Motor Assessment Scale (n=5) 

(Blanchette et al., 2017; Carr et al., 1994; Lennon, 2003; Proud et al., 2013; Sackley & Lincoln, 1996). 

Clinician experience was linked to the theme of ‘information gathering’, suggesting that experienced 

clinicians were used as a resource for information gathering by less experienced clinicians. 

The methods of assessment were described by 12 studies (Alatawi et al., 2022; Bailey et al., 1998; 

Carr et al., 1994; Cavanaugh & Schenkman, 1998; Gervais et al., 2014; Lennon, 2001, Lennon et al., 

2001; McGlynn & Cott, 2007; Normann et al., 2014; Sackley & Lincoln, 1996; Seale & Utsey, 2020; 

Yoward et al., 2008).The use of touch, including terms such as ‘hands on and hands off’, was 

described in two studies (McGlynn & Cott, 2007; Normann et al., 2014), suggesting the use of touch 

as a method of assessment. Observation was described in all qualitative studies and seven 

quantitative studies. Observation skills was needed for movement analysis which is the ‘systematic 

study of movement produced during human action using skilled observational assessment’ (Wallace et 

al., 2024). Movement analysis, as an assessment method is a core component of physiotherapy 

clinical practice (Vaughan- Graham, 2017; Bassile & Lennon 2024). Twelve studies in our review 

including some of the above domains related to more common aspects of movement analysis. 

These skills are used in neurological assessment to assess walking, sit to stand, bed mobility, 

reaching and grasping, posture, and balance (Wallace et al., 2024).  With the increased use of 

telerehabilitation as a method for delivering care to people in their homes with neurological conditions 

(Knepley et al., 2021), physiotherapists assessing and treating patients with these conditions, such as 

stroke; may need to the enhance observation-based analysis necessary for tele- therapeutic 

interactions. 

The strength of this review is that it is the first systematic review, to our knowledge, to identify the 

domains that are frequently included in physiotherapy assessment of people with neurological 

conditions in the clinical setting, taking an inclusive approach including all study designs.  

3.5 Conclusion 
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Only limited guidance has emerged from this review regarding frequently assessed domains that are 

included in the assessment of people with neurological conditions in clinical practice. The 

appropriateness of these five most frequently assessed domains, and the need to include more 

domains, requires exploration in future work. This limited number of domains is in stark contrast to the 

full neurological physiotherapy assessment recommended by expert textbooks. This review 

demonstrates that the physiotherapy profession has yet to reach a consensus on the frequently 

assessed components that underpin neurological assessment. With literature supporting the use of 

the ICF framework to guide assessment and management in the clinical setting, physiotherapists 

should look at a more structured approach to assessment in their clinical practice. Further research is 

needed to explore the assessment of people with neurological conditions in clinical practice. 

3.6 Implications 

In 2005 Bernhardt and Hill stated, “we only treat what we choose to assess”. Is this still true? As 

research into best practice continues, do clinicians base their treatment on best practice guidelines 

(Stroke Foundation, 2023)? Do physiotherapists prioritise what is important to their patient or their 

organisation, and adjusting their assessment accordingly (Levack et al., 2011)? 

What should physiotherapists assess in people with neurological conditions? There was some 

agreement across studies on the most commonly used assessment domains, including function, 

postural alignment and symmetry, gait, muscle strength and balance. In the ten studies that explored 

clinical reasoning, there were two methods of information gathering that informed clinical decision 

making, these were: the use of standardised measures as well as using the senses, specifically touch 

and observation. The inclusion of these methods could be considered when teaching physiotherapy 

students about assessment and clinical reasoning of people with neurological conditions? 

How can we teach students the assessment process in an evidence-based practice way (Sackett, 

1997)? There is little evidence on what physiotherapists assess in practice, in different settings, in 

different states both within Australia and around the world. This lack of information makes it difficult to 

develop a decision tree to guide assessment priorities in various contexts.  

Further research is needed to explore which assessment domains are included in clinical practice, and 

when and why assessment occurs. The findings from this review informed a survey of clinical practice 

in Australia, presented in the next chapter. 
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CHAPTER 4 PHYSIOTHERAPY ASSESSMENT OF PEOPLE 
WITH NEUROLOGICAL CONDITIONS IN AUSTRALIA: A 

NATIONAL SURVEY OF CLINICAL PRACTICE  

Chapter 3 identified some emerging guidance from the literature on the domains included in the 

physiotherapy assessment of people with neurological conditions, but it also highlighted the need for 

further research into physiotherapy assessment in clinical practice, and potentially influencing factors. 

To explore this further within the Australian context a national survey was conducted amongst 

physiotherapists working with people with neurological conditions.  

An amended version of this Chapter was published in Health Science Reports in 2024.  

Garner, J., Lange, B., Lennon, S., & van den Berg, M. (2024). Physiotherapy assessment of people 

with neurological conditions in Australia: A national survey. Health Science Reports, 7(6), e2117. 

Statement of co-authorship: all authors were involved in the conceptualisation and design of the 

review. JG drafted the initial version of the survey, and it was edited by all authors until a final version 

was established. JG and MB performed the data analysis and JG drafted the first version of the 

manuscript. All authors contributed to the final version of manuscript. A signed co-authorship approval 

form was submitted with this Thesis. No conflict of interest was reported by the authors and the work 

was unfunded. This work has been presented as a poster at The World Conference in Neurological 

Rehabilitation, Vancouver, Canada, 2024. 

4.1 Introduction 

Neurological conditions may result in a variety of impairments that can result in participation 

restrictions and activity limitations that require rehabilitation. Physiotherapists are key members of the 

team involved in the evaluation and management of people with neurological conditions. However, 

there is a lack of consensus in the literature as to what domains physiotherapists working in clinical 

settings include in their assessment of people with neurological conditions.  

Traditional models of evaluation or assessment, such as those described by Ashburn (1982), Nilsson 

& Nordholm (1992) and Lennon (2003) have formed the theoretical basis for physiotherapy 

assessment in people with neurological conditions. More recently, the theory of assessment has been 

explored using expert consensus (Tyson et al., 2008), interviews (Kleynen et al., 2017), and 

observational studies (Lahelle et al., 2020; Tyson & Desouza, 2003). These studies together with 

expert textbooks (Carr & Shepherd, 2019; Gjelsvik, 2008; Kersten, 2004; Lennon et al., 2023; Porter, 

2013) and guidelines for people with specific conditions such as stroke (Joliffe et al., 2018) form the 
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basis of what is taught to physiotherapists pre-registration.  It is suggested that this informs what may 

be assessed by physiotherapists once qualified.  

We hypothesized that assessment in clinical practice may not be undertaken solely based on expert 

textbooks. What factors influence the assessment? The physiotherapist’s preferred treatment 

approach was identified in a survey of practice by Lennon (2003) to influence the assessment. A study 

exploring the application of motor learning options in neurological rehabilitation included experienced 

clinicians (Kleynen et al., 2017). However, how preferred treatment approach and experience may 

influence assessment practices has not been explored. The systematic review presented in Chapter 3 

included 26 studies describing the clinical physiotherapy assessment of people with neurological 

conditions. The review findings suggested there is a lack of consensus in the literature regarding 

domains included in the physiotherapy assessment of people with neurological conditions and was 

unable to draw conclusions on impacting factors. The healthcare setting was reported in 22 studies 

(Alatawi, 2023; Bailey et al., 1998; Bainbridge et al., 2024; Blanchette et al., 2017; Carr et al., 1994; 

Cavanaugh & Schenkman, 1998; Checketts et al., 2021; Demers et al., 2019; Houlahan et al., 2023; 

Lennon, 2001; Lennon, 2003;  Lennon et al., 2001; Lyon et al., 2023; McGlynn & Cott, 2007; Normann 

et al., 2014; Pattison et al., 2015; Sackley & Lincoln, 1996; Seale & Utsey, 2020;Takahashi et al., 

2014; Takahashi et al., 2024; Wilson et al., 2019; Winward et al., 1999) but as demographic 

information only and not to attest to the influence on assessment. It was unclear at what timepoints 

assessments occurred or whether clinical assessments differed across neurological conditions and 

settings, as only four studies described this (Blanchette et al., 2017; Lennon, 2003; Wilson et al., 

2018; Winward et al.,1999).  

In summary, there are gaps in the current literature regarding physiotherapy assessment of people 

with neurological conditions and routinely assessed domains. To contribute to the body of knowledge, 

this study aimed to survey Australian physiotherapists regarding their current clinical assessment 

practices with people with neurological conditions. The specific research questions were as follows: 

1. What is current physiotherapy clinical practice in the assessment of people with neurological 

conditions?  

2. What domains do physiotherapists include in the assessment of people with neurological 

conditions? 

3. Does the clinical setting, geographical location, and/or clinical experience influence how 

physiotherapists assess patients with neurological conditions? 

4. What outcome measures are used as part of the assessment of people with neurological 

conditions? 

5. What are the barriers and enablers to assessment of people with neurological conditions?  
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4.2 Methods 

4.2.1 Design 

A cross-sectional survey was conducted in two phases. The first phase involved the development of 

an online survey using Qualtrics software (Qualtrics, Provo, Utah, UNITED STATES OF AMERICA) 

and pilot testing. The second phase involved the administration of a national survey in Australia. This 

study was approved by the Southern Adelaide Clinical Human Research Ethics Committee (OFR 

73.20). We referred to the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) 

(Eysenbach, 2004) to guide the reporting of this survey.  

4.2.2 Respondents  

The respondents were Australian physiotherapists. The inclusion criteria included being a registered 

physiotherapist and assessing adults with neurological conditions as part of clinical practice. 

Physiotherapists who did not assess people with neurological conditions, only treating children, or 

residing outside Australia were ineligible to participate. 

Respondents were recruited using convenience sampling through the website of the Australian 

Physiotherapy Association (APA). In addition, the survey link was emailed to all the State-wide Chief 

Allied Health Officers. They were asked to forward the email to physiotherapists working in public 

hospitals (see appendix D).  

The recruitment material contained a link to an online participant information sheet containing 

information regarding the survey length, data storage, chief investigator (JG), study purpose, and 

consent. Those who consented to participate in the study were directed to the start of the survey. This 

was then linked to online consent. Data were collected between August and December 2020, 

including the initial distribution of the recruitment material and two reminders.   

4.2.3 Survey  

Prior to widespread online distribution, the survey was pilot tested for clarity, flow, and time to 

completion. Ten physiotherapists, identified through the find-a -physio function on the APA website 

representing all states in Australia, completed the pilot survey. Based on feedback, four questions 

were omitted, in 11 questions the wording was modified, and additional instructions and guidance 

were provided throughout the survey. Pilot data were excluded from analysis. 

The final survey was a voluntary open e-survey consisting of 39 items divided into two sections (see 

Appendix E). The final survey was distributed through a digital flyer on the APA website. Section one 

(questions 1-13) gathered demographic information, such as sex, age, years qualified, qualifications 
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obtained, courses attended, clinical setting, and clinical experience. Section two (questions 14-38) 

was related to the assessment content and processes. The questions explored neurological case load, 

resources accessed for assessment, therapeutic approach, core domains included in assessment, 

assessment completion time, factors influencing assessment, clinical reasoning, documentation, and 

the use of measures for assessment. The survey consisted of single-answer questions (n=29), 

multiple-answer questions (n=8), rank questions using Likert scales (n=2) (5 points), and open-ended 

questions (n=5).  

4.2.4 Data analysis  

The online platform Qualtrics was used for data collection. Quantitative data were collated and 

analysed using the Statistical Package for Social Sciences (SPSS) version 27.  

Data from the respondents who answered Sections 1 and 2 of the survey were included in the 

analysis. Descriptive statistics were used to summarize demographic data, and to examine data 

generated from the questions about the neurological assessment content and processes. Data from 

Likert scales were treated as continuous data and the means were calculated. To gain insight into the 

variation of domains assessed with regards to years of clinical experience, geographical location and 

clinical setting, a one‐way analysis of variance (ANOVA) was applied. Statistical significance was set 

at p < 0.05. The responses to open-answer questions and comments were imported into an Excel 

spreadsheet for qualitative analysis. Using a content analysis approach, text responses were grouped 

to capture key concepts related to the corresponding question.  

4.3 Results  

4.3.1 Participant demographics 

Unique visitors to the survey were determined using IP addresses, and 395 respondents consented to 

participate in the survey; 216 answered the first four questions of Section 1 (if working clinically, 

gender, age, and years qualified) of the 212 respondents who completed every question in the survey. 

The participation rate was calculated by dividing the number of people who agreed to participate by 

the number who agreed to provide informed consent (395/395). The completion rate was 53.67%, 

calculated by dividing the number of participants who submitted the final survey page by those who 

agreed to participate (212/395). The IP address of the respondent’s computer was used to identify 

potential duplicate entries, and no two entries from the same IP address were allowed within 24 hours. 

All surveys were analysed, except four surveys that only had questions completed on consent and 

respondent demographics. Most respondents were female (n=181, 85.4%) and the mean (SD) age 

was 35.7 (9.6) years. Most respondents trained in Australia (n=179, 84.4%). Respondents were from 

all states in Australia and worked predominantly in New South Wales (n=76, 35.8%) and Victoria 
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(n=52, 24.5%). The geographical setting was mainly metropolitan (n=151, 71.2%), with most 

respondents working in a rehabilitation setting (n=119, 56.1%). Nearly half of the respondents 

received a bachelor’s degree as the highest level of educational qualification (n=94, 44.3%). 

Respondents had experience working with neurological patients ranging from less than one year to 

more than 40 years. About a third (n=15.1, 32.5%) of respondents had attended one neurology course 

of ≤ 1 day duration in the last two years, and respondents reported to have reviewed relevant 

resources at least once within the last six months (n=160, 75.5%), including scientific literature, web-

based information, and online videos. A minority of respondents (n=34, 16.0%) subscribed to a named 

therapeutic approach, noting the most frequently used approach being Carr and Shepherd/motor 

relearning (n=13, 38.2%). 

Table 4-1 Respondent characteristics (Reproduced with permission under the creative commons license 
https://creativecommons.org/licenses/by-nc-nd/4.0/). 

Characteristic n (%) 

Gender Female 181 (85.4) 

Age (years) 35.7 (9.6)  

Years qualified (years) 12.8 (9.9)  

Country/region qualification obtained 

Australia 179 (84.4) 

United Kingdom 11 (5.2) 

New Zealand 10 (4.7) 

Asia 6 (2.9) 

South Africa 3 (1.4) 

United States of America 1 (0.5) 

Argentina 1 (0.5) 

Highest level of education 

Diploma 5 (2.5) 

Bachelor 94 (44.3) 

Pre-registration Masters 19 (9) 

Pre-registration PhD* 7 (3.3) 

Master by coursework 9 (4.2) 

PhD 4 (1.9) 

Bachelor with Honours 31 (14.8) 

Number of neurology courses (of 1+ 
day) attended during the last 2 years 

0 2 (0.9) 

1 69 (32.5) 

2 52 (24.5) 

3 16 (7.5) 

>3 32 (15.1) 

Hours currently working clinically, 
per week 

<7.5 2 (1.0) 

7.5-20 25 (12.9) 

21-37+ 162 (83.9) 
Fluctuating caseload 

 
 

4 (2.0) 
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Characteristic n (%) 

State in which working currently 

Australian Capital Territory 2 (1.0) 

New South Wales 76 (35.8) 

Northern Territory 2 (1.0) 

Queensland 25 (11.8) 

South Australia 37 (17.5) 

Tasmania 1 (0.5) 

Victoria 52 (24.5) 

Western Australia 17 (8.0) 

Geographical setting in which working 
currently 

Metropolitan 151 (71.2) 

Regional 44 (20.8) 

Rural and remote 17 (8.0) 

Primary clinical setting in which 
working currently 

Acute 70 (33) 

Rehabilitation 119 (56.1) 

Outpatient 29 (13.7) 

Community 35 (16.6) 

Years of clinical experience with neuro 
conditions 

<1 8 (2.0) 

1-5 82 (20.8) 

6-10 55 (13.9) 

11-15 19 (4.8) 

16-20 20 (5.1) 

>20 27 (6.8) 
Last review of resources related to 

neurological assessment Within the last 6 months 160 (75.5) 

 Within the last 12 months 32 (15.1) 

 When studying as a student pre-
registration 9 (4.2) 

 Other 9 (4.2) 

Therapeutic approach Subscribing to a therapeutic approach 
(yes) 34 16.0) 

*Pre-registration PhD- masters extended DPT 

4.3.1.1 Current practice in physiotherapy assessment of people with neurological conditions  
Table 4-2 displays frequency of assessment of neurological conditions. A total of 123 (58%) 

respondents reported assessing the condition of stroke most often. Motor Neuron Disease was the 

condition least frequently assessed with 38 (17.9%) respondents reporting they never assess this 

condition.  
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Table 4-2 Frequency of assessment of neurological conditions (Reproduced with permission under the 
creative commons license https://creativecommons.org/licenses/by-nc-nd/4.0/). 

Frequency of assessment daily/weekly/often 
n (%) 

Sometimes 
n (%) 

Rarely/never 
n (%) Neurological conditions 

Stroke 169 (79.7) 30 (14.2) 9 (4.2) 

Multiple Sclerosis 68 (31) 61 (28.8) 22 (10.3) 

Parkinson’s Disease 107 (50.5) 63 (29.7) 34 (7.1) 

Guillain Barre syndrome 126 (59.4) 60 (28.3) 17 (8.1) 

Spinal Surgery 66 (31.1) 73 (34.3) 66 (31.1) 

Brain Cancer 66 (31.1) 59 (27.8) 123 (58.0) 

Traumatic Brain Injury 73 (34.5) 74 (34.9) 63 (29.7) 

Spinal cord Injury 40 (18.8) 62 (29.2) 106 (50) 

Motor Neuron Disease/ALS 24 (11.3) 60 (28.3) 119 (56.1) 

Cerebral Palsy 28 (13.2) 41 (19.3) 135 (63.7) 

Other upper motor neuron 
conditions 37 (17.5) 69 (32.5) 98 (46.3) 

Other lower motor neuron 
conditions 104 (49.1) 75 (35.4) 25 (11.8) 

 

Respondents reported the timing of assessment, with most taking approximately one hour to perform 

an assessment (53.3%), which occurred mostly on admission (55.7%). Additional data through free-

text responses noted that assessment may occur throughout multiple therapy sessions and may vary 

depending on thoroughness, the condition itself, the complexity of the condition, goals, and the clinical 

setting. 

The elements of the assessment process were identified as evaluation of subjective and objective 

findings, hypothesis formation, use of standardised measures, goal setting, patient’s problem list, the 

treatment plan, and clinical pattern recognition. Respondents when asked what elements of 

assessment were used to inform their clinical reasoning, they reported multiple elements, with 156 

(73.6%) of respondents reporting they used all elements. See Table 4-3 for further details of 

assessment performance. 
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Table 4-3 Assessment performance 

Feature of assessment  n (%) 

Time taken to perform an 
assessment (in minutes) 

≤ 60 108 (50.9) 

≤ 30 64 (30.2) 

≤ 15 18 (8.5) 

Other 22 (10.4) 

Time point of assessment 

On admission 180 (89.6) 

On discharge 118 (55.7) 

At set time points 60 (28.3) 

Other 118 (55.7) 

Components used to inform 
clinical reasoning 

Evaluation of objective findings 211 (99.5) 

Evaluation of subjective findings 167 (78.8) 

Hypothesis formation 194 (91.5) 

Goal setting 199 (93.9) 

Patient’s problem list 198 (93.4) 

Treatment plan 184 (86.8) 

Pattern recognition 
 

All elements used 

156 (73.6 
 

    156 (73.6%) 

What assessment information was 
used for 

Form hypothesis 165 (77.8) 

Write a problem list 157 (74.1) 

Develop patient/patient problem 
list 204 (96.2) 

Plan treatment 206 (96.7) 

Handover to another PT 170 (80.2) 

Handover to HCPs 189 (89.2) 

Handover to carers 163 (76.9) 

Other 33 (15.6) 

Documentation 

As per organisational format 61 (28.8) 

SOAP format 127 (59.9) 

Other 22 (10.4) 

 

A total of 195 (92%) respondents reported that they assessed the same domains in every patient, with 

the number of domains ranging from 1 to 19. However, there was great variability in the specific 

domains that respondents identified when answering a free-text response question. When 

respondents were asked to identify domains from a pre-determined list, the most frequently assessed 
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domain in all patients/patients was strength (n=131, 76.2%). Other frequently assessed domains 

included goal setting (n=107, 54.8%), mobility (n=99, 50.7%), and function (n=99, 50.7 %).  

Figure 4-1 displays how frequently respondents reported assessing prespecified domains. When ≥ 

75% of respondents reported to include a certain domain always or often, it was considered that a 

consensus had been reached (Diamond, 2014). This was the case for the following domains: balance 

(n=207, 98.1), muscle strength (n=205, 96.7%), gait (n=203, 97.6%), falls and safety (n=201, 94.9%), 

function (n=200, 94.7%), goal setting (n=197, 93.8%), range of movement (n=180, 85.3%), pain 

(n=179, 84.4%), coordination (n=171, 81,1%), activity tolerance (n=162, 76.8%), postural alignment 

and symmetry (n=161, 76%), and upper limb (n=158, 79.4%). Domains identified as being assessed 

rarely or never by more than half of respondents were deep tendon reflexes (n=116, 55%). 

Figure 4-1 Frequency of assessment of pre-specified domains (Reproduced with permission under the 
creative commons license https://creativecommons.org/licenses/by-nc-nd/4.0/). 

 

Associated with the question in the survey that asked about the frequency of assessment of pre-

specified domains was a free-text comments section. Eighty-one respondents answered this part of 

the questionnaire. Fifty-seven (26.9 %) respondents felt the identified domains listed in Figure 4-1 
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were not all-inclusive, with 24 (11.3%) reporting on other essential domains of vestibular assessment, 

self-management, patient’s motivation to participate, respiration, and ataxia. 

Figure 4-2 below identifies domains included in assessment compared between three levels of clinical 

experience and shows that experienced respondents included fewer grouped domains in their 

assessment compared to both junior and very experienced respondents. There was a statistically 

significant difference in inclusion of the limbs and strength (F (2, 206 = 3.6, p =0.03)) as well as goal 

setting domains (F (2, 204 = 7.7, p <0.001)) domains between the three groups. Post-hoc 

comparisons indicated that very experienced clinicians included the grouped domain of limbs and 

strength more often than experienced clinicians, however this difference was small only (mean (SD) 

3.95 (0.51) and 4.18 (0.60) respectively, p = 0.023). Similarly, very experienced clinicians also 

included the goal setting domain more frequently in their assessment (mean (SD) 4.90 (0.30)) than 

their experienced (mean (SD) 4.67 (0.61)) and junior (mean (SD) 4.51 (0.72), p<0.01) colleagues.   

Figure 4-2 Frequency of inclusion of assessment domain in relation to years of clinical experience 
(Reproduced with permission under the creative commons license https://creativecommons.org/licenses/by-nc-
nd/4.0/). 

 

Respondents reported the timing of assessment, with most taking approximately one hour to perform 

an assessment (53.3%), which occurred mostly on admission (55.7%). Additional data through free-

text responses noted that assessment may occur throughout multiple therapy sessions and may vary 

depending on thoroughness, the condition itself, the complexity of the condition, goals, and the clinical 

setting. 



 

65 

Figure 4-3 presents the frequency with which the respondents included grouped domains in 

neurological physiotherapy assessment by geographical location. Respondents in rural and remote 

settings reported to include all but two domains (goal setting, tone, and spasticity) slightly less 

frequently than respondents in metropolitan and regional areas (see Figure 3-3 below). Observed 

differences in the grouped domains of sensation and perception (F (2, 209 = 6.3, p =0.002)), and 

vision (F (2, 209 = 5.07, p =0.007)) were statistically significant. The grouped domain of ‘sensation and 

perception’ was significantly more often assessed by metropolitan respondents than by those working 

in rural / remote geographical locations with a mean (SD) of 4.03 (0.64) versus 3.48 (0.44), p = 0.02. 

The same pattern was observed in the domain of vision with a mean (SD) of 4.03 (0.64) for the 

metropolitan group versus 3.48 (0.44) for the rural and remote group (p = 0.06). 

Figure 4-3 Frequency of inclusion of assessment domain in relation to geographical location 
(Reproduced with permission under the creative commons license https://creativecommons.org/licenses/by-nc-
nd/4.0/). 

 

Figure 4-4 presents the same data, frequency of inclusion of grouped domains, in neurological 

physiotherapy assessment by clinical setting. Respondents working in community settings included 

goal setting, mood, cognition, falls and balance, and function and activities of daily living slightly more 

often than respondents from other clinical settings (see Figure 4-4 below). This between-group 

difference was statistically significant for the goal setting domain (F (3, 174 = 8.5, p < 0.001)), with 

goal setting being done more in the community (mean (SD) 4.96 (0.21) and rehabilitation (mean (SD) 

4.82 (0.44)) settings than in the acute setting (mean (SD) 4.39 (0.78), both reaching significance with 

p <0.001. In addition, a small but statistical between-group difference was observed in the function 

and ADL domain.  Respondents working in the outpatient setting assessed less in the grouped domain 

of function and ADL (mean (SD) 3.83 (0.69)), compared to those working in the other settings and this 
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was statistically significant compared to the acute group (mean (SD) 4.23 (0.36), p = 0.008) and 

rehabilitation groups (mean (SD) 4.30 (0.41), p < 0.001). 

Figure 4-4 Frequency of inclusion of assessment domain in relation to clinical setting of respondent 
(Reproduced with permission under the creative commons license https://creativecommons.org/licenses/by-nc-
nd/4.0/). 

 

The results showed that 38 (17.9%) respondents used the same approach in their assessment across 

all people with a neurological condition. When asked how therapeutic approaches influenced their 

assessment of people with neurological conditions using an open text question, the importance of 

clinical reasoning, experience, use of evidence-based practice, movement facilitation, and flexibility in 

approaches was reported. Of the 99 respondents who indicated that therapeutic approaches informed 

their assessment, nearly all (n=91) of them used more than one approach: “Look at trunk control 

based on Bobath training. I may take a very task -based approach at times based on influence of Carr 

and Shepherd” (ID 2). 

The Feldenkrais Method influences how I do my assessments. I pay attention to how the 

patient is able to engage in movement in a variety of starting positions (e.g. side lying or 

getting up and down from the floor). I also take a very functional approach and am 

interested in how a person is living their life, not just how they are moving a limb (ID 37). 

4.3.1.2 Barriers and enablers influencing the assessment of people with neurological 
conditions 

The most frequently reported enablers or facilitators of neurological physiotherapy assessment were 

clinical reasoning skills (43.6%), use of standardised measures (39.1%), therapist knowledge (39.3%), 
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and experience (38.7%). Barriers to assessment included lack of time (51.9%) and intrinsic patient 

centred factors (58.5%), such as medical stability and motivation. Twenty-one percent of respondents 

reported that peers did not influence their assessment practices (see Figure 4-5 below). 

Figure 4-5 Factors influencing assessment (Reproduced with permission under the creative commons license 
https://creativecommons.org/licenses/by-nc-nd/4.0/). 

 

Free text input regarding influences on the time taken to perform an assessment revealed that 

organizational barriers such as environmental constraints and availability of equipment impacted the 

time to complete an assessment. Therapist-related factors impacting time for assessment included 

subjective findings and therapists’ caseload. Finally, patient-related factors were also mentioned, 

including patient availability for assessment and issues impacting the patient’s ability to participate in 

the assessment, such as arousal levels, behaviour, and engagement. The severity and complexity of 

the patients were referred to most frequently, suggesting that the more complex the patient, the longer 

the time taken for assessment. 

A total of 189 (89.2%) respondents specified that they used measures as part of assessment. The 

most used measures were standardised outcome measures (73.1%) and the least used were self-

devised measures (15.1.%). Free-text responses included measuring items that were specific to the 

patient: “Depends on what the patient identifies as a problem. I.e. if turning is, I would time turning”. 

(ID 11) 

The choice of standardised measures was mostly influenced by clinical experience (69.3%), evidence-

based practice (61.3%) and familiarity (61.3%). Less than a third of respondents (n=57, 26.9%) used 

standardised outcome measures at the initial assessment, with less than 10% used them on 
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subsequent assessments or discharge. Free-text responses indicated that many respondents used 

standardised outcome measures at all the identified time points, measures were also included if 

change in the patient was noted. Just under half of the respondents (n=100, 47.2%) reported using 

measures that were not standardised (Table 4-4). Free-text responses indicated that non-standardised 

measures included patient goals, patient satisfaction, gait quality and counting repetitions of an 

exercise. 

Table 4-4 Use of measures in assessment (data from survey results, 2020) 

Question  n % 

Do you use any measures as part of your 
assessment? 

Yes 189 (89.2) 

No 18 (8.5) 

Do you use the following measures? 

Standardised activity measures 89 (42.0) 

Standardised diagnostic specific measures 88 (41.5) 

Standardised participation/quality of life 
measures 68 (32.1) 

Standardised outcome measures 155 (73.1) 

Self-devised measures 32 (15.1) 

Other 14 (6.6) 

How often do you use standardised 
measures? 

Always 93 (43.9) 

Often 76 (35.8) 

Sometimes 21 (9.9) 

Rarely 4 (1.9) 

Never 1 (0.5) 

What influences your choice of standardised 
measures? 

Evidence based practice 130 (61.3) 

Familiarity 130 (61.3) 

Experience 147 (69.3) 

As directed by organisation 64 (30.2) 

What will most reflect change in my patient 64 (30.2) 

When do you use standardised outcome 
measures? Initial assessment 57 (26.9) 

 Subsequent assessment 13 (6.1) 

 On discharge 8 (3.8) 

 Other 117 (55.2)  

Do you use measures of outcome that are 
not standardised? 

Yes 100 (47.2) 

No 96 (45.3) 

4.4 Discussion 
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We aimed to obtain a representative sample of physiotherapists in Australia who assessed people 

with neurological conditions. This was difficult to ascertain, as not all registered physiotherapists would 

assess this population in their clinical practice. The results of this survey suggest that there is 

variability in assessment practice, with an emerging consensus between registered physiotherapists in 

Australia for the assessment domains of balance, muscle strength, gait, falls and safety, function, goal 

setting, range of movement, pain, coordination, activity tolerance, postural alignment, symmetry, and 

upper limb. There is little data to support how setting, approach, or clinical experience influence the 

assessment of people with neurological conditions. 

In this survey, most respondents (> 90%) reported assessing domains that are related to movement 

such as balance, function, gait, falls, safety, and strength. These findings are similar to those of a 

recent systematic review of assessment by Garner et al. (2023) that identified five key domains in 

multiple studies (at least 10 out of 26 included studies), including function, postural alignment and 

symmetry, gait, balance, and muscle strength. 

Balance was the most frequently assessed domain, reported by 98% of the survey respondents. A 

systematic review and meta-analysis investigating exercise training on balance in people with chronic 

stroke (van Duijnhoven et al., 2016) highlighted that independence in activities of daily living, an 

important focus of rehabilitation, is underpinned by the ability to balance, especially standing balance. 

In addition, achievement of standing balance is a predictor of functional recovery (Van de Port et al., 

2006; Tyson et al., 2007). In the stroke literature, the assessment of balance deficits has been 

discussed and emphasized in relation to an increased risk of falls after stroke (Groen et al., 2008). The 

fact that assessing balance is essential in all phases of recovery has been supported by the findings of 

this survey, including all domains that may influence balance, such as postural alignment and 

symmetry, muscle strength and falls, and safety. 

Function was identified by most respondents as a key assessment domain. Function and movement 

are typically assessed through observation (McGinnis et al., 2009). The performance of functional 

activities is known as movement analysis (Wikström-Grotell & Eriksson, 2012). Assessment of the 

movement system is a key component of neurological physiotherapy and one of the many factors that 

lead to effective neurorehabilitation (Schenkman et al., 2006; Deutsch et al., 2022). Movement and 

functions are undeniably linked. In a qualitative study by McGinnis et al. (2009) exploring clinical 

decision-making in assessment, the observation of patients’ movements was reported to be an 

important source of knowledge for physiotherapists, comparing their observations with what is known 

as normal and atypical movement. 
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Over half of survey respondents reported to assess mood or cognition only sometimes (34%) or rarely 

or never (44%), even though depressive moods are commonly identified in people with neurological 

conditions and may impact the effect of therapeutic intervention (Ibeneme et al., 2016; Patten et al., 

2017). As part of neurorehabilitation, there are certain shared domains that may be assessed by 

physiotherapists, as well as by other healthcare professionals. The fact that mood was not frequently 

assessed by the survey respondents is possibly due to this domain being included in the assessment 

of other multidisciplinary healthcare team members (Tyson et al., 2007). However, it is unsatisfactory 

that physiotherapists do not assess this domain more often. 

Respondents reported that the assessment occurred at variable times, ranging from admission to 

multiple times throughout the therapy sessions. These results suggest blending assessment and 

treatment, and thus more of a continual process of clinical reasoning. This aligns with theories of 

critical reflection in practice (Paterson & Chapman, 2013). 

The geographical location appeared to have an impact on the inclusion of the grouped domain of 

sensation/perception and vision as this was included more in metropolitan settings compared to rural 

ones. The reason for this is unclear. However, there appear to be many factors that impact service 

provision rurally including population, funding models, and availability of services, this may indicate 

that with the limited‐service provision in rural areas, sensation/ perception and vision are not 

prioritized. Health care setting appeared to impact on the inclusion of the grouped domains of 

function/ADL and goals setting, with the former assessed less in outpatient settings compared to acute 

and rehab and the latter more in the rehabilitation and community settings. It is known that goal setting 

in the initial stages after a stroke can be inconsistent (Brown et al., 2014). Physiotherapy respondents 

in this qualitative study perceived that patients/clients did not always want to be closely involved in 

making decisions at this stage. In c practice assessments were generally based more on professional 

choice or patient goals, with 54.8% of respondents reporting to include goal setting as part of their 

assessment. 

The tendency to perform assessments based on professional judgement aligns with findings from a 

study surveying clinical practice in the screening and diagnosis of spatial neglect post-stroke among 

healthcare professionals (Checketts et al., 2021). This suggests a shift from a more structured, 

comprehensive assessment to one that is patient-centred and goal-orientated (Morgan and Yoder, 

2012). Morgan and Yoder (2012) observed that the practice of patient-centred care has increased 

over time, emphasising a holistic approach to patient management. Goal setting and the patient’s 

problem list were key components of the assessment; with 75% of respondents indicating that these 

components informed their clinical reasoning process. Jones and Rivett (2003) identified this as a 
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crucial aspect of clinical reasoning, and this study suggests that it is more commonly practiced by 

those with extensive experience. 

Moreover, clinical experience did not appear to influence the domains included in the assessment. 

The survey results indicated no significant difference in the inclusion of assessment domains between 

the novice and experienced physiotherapists. While it is known that methods of clinical reasoning, 

including assessment as part of this process, can vary between novice and experienced clinicians 

(Boshuizen et al., 2018), this difference was not evident in our findings.  

Over one-third of the respondents reported using a named therapeutic approach for their assessment. 

The reported approaches were motor relearning, Bobath concept, and a flexible or eclectic approach 

(Lennon, 2003). McGinnis et al. (2009) noted therapeutic approach influenced balance assessment, 

leading to therapists’ balance assessment inclusion being highly individualized. The approach or 

philosophy identified by the respondents may reflect the age and popularity of the respondents and 

the training approach popular at the time. 

The factors reported to influence the time taken for assessment included organizational, therapist, and 

patient factors. Organizational factors identified time and availability which links to the therapist factor 

of caseload, suggesting that with increasing therapist caseload, there may be less available time to 

complete an assessment. The most influential patient factors were severity of condition and 

complexity, suggesting tailoring of the assessment based on the patient’s profile and therapist 

expectations (Checketts et al., 2021).    

Assessment enablers included experience, knowledge, clinical reasoning skills, and standardised 

measures, which is in agreement with findings from a systematic review by Garner et al. (2023) that 

identified these areas as key themes influencing the assessment process.  

In response to a free text question asking respondents to identify essential domains included in the 

assessment of all patients with neurological conditions, a variety of terms were used to describe the 

same domains. For example, the domain of gait was referred to as mobility, ambulation and walking. 

Similarly, mobility was sometimes used to describe bed mobility and, at other times, walking or 

general mobility. A recent study by Mcloughlin (2020), exploring guiding principles for movement 

highlighted the issue of inconsistent labelling and terminology, which can lead misinterpretation and 

conflict. He suggested that ‘a common language of movement training principles may assist clinicians 

in the process of clinical reasoning and improve communication among the healthcare team’ (as cited 

by Hart et al., 2014 in Mcloughlin, 2020). The importance of a common terminology in describing 
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movement-related concepts within physical therapy has been recognised as important for effective 

communication among clinicians and researchers alike (Mcloughlin, 2020; Deutsch et al., 2022). 

Jones and Rivett. (2003) as cited in Dimitriades et al. (2016) described clinical reasoning as “a 

process in which the therapist, interacting with significant others (e.g., family and other health-care 

team members), structures meaning, goals and health management strategies based on clinical data, 

patient choices, and professional judgement and knowledge”. In neurological physiotherapy, clinical 

reasoning is thought to often reflect the approach taken. Respondents were asked what components 

of assessment informed their clinical reasoning, and more than three-quarters reported using all the 

suggested items to inform their clinical reasoning process. Clinical reasoning was used for developing 

treatment plans and to develop problem lists. This process of information gathering, followed by the 

development of a plan and problem list, aligns with the clinical reasoning framework developed by 

Garner and Lennon (2018).  

Dimitriades et al. (2016) proposed a clinical reasoning framework for assessing people with 

neurological conditions, designed to guide clinical practice and facilitate clinical decision making. The 

authors emphasise that this framework should remain flexible to accommodate individual therapeutic 

preferences. Kleynen et al. (2017) described the development of clinical reasoning from novice to 

expert, noting that experienced physiotherapists often use a diverse range of treatment options in 

neurorehabilitation (Kleynen et al., 2017), though they may struggle to articulate their clinical 

reasoning process (Vaughan-Graham et al., 2017).  Wasserman and Wasserman (2017) used 

neurocognitive learning theory (NCLT) to better understand the development of expert clinical 

reasoning. NCLT, along with other action readiness models, suggests that the automaticity of 

responses where habitual behaviours triggered by environmental stimuli without conscious 

deliberation is a desired outcome of learning. This automaticity is crucial given the limited capacity of 

our working memory, allowing us to handle routine tasks without expending higher-order cognitive 

resources. Additionally, the ability to organize knowledge is essential, particularly as knowledge 

organisation is recognized as fundamentally different between novice and expert problem solvers. 

Studies have found that denser neural networks associated with knowledge organisation enable 

deeper problem comprehension and abstract reasoning, making knowledge retrieval and application 

more efficient. This study did not reveal differences in the inclusion of assessment domains between 

novice and experienced clinician, however it is possible that we did not ask the right questions. 

Specifically, we did not address questions related to clinical decision making and the outcomes of 

those decisions, which are central to the process of clinical reasoning.  

Measures are recognised as a vital component in assessing people with neurological conditions 

(Tyson et al., 2008). Nearly three-quarters of respondents reported using standardised outcome 
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measures. However, previous studies have indicated that the use of such measures is limited in many 

areas of practice. Nationwide surveys conducted in the United States by Anderson and Sullivan (2016) 

and in the Netherlands by Van Peppen et al. (2008) reported that less than half of physiotherapists 

working in stroke rehabilitation used the standardised outcome measures recommended in their 

clinical practice guidelines. Standardised outcome measures have been associated with clinical 

excellence (Kapur, 2009) and are considered a crucial element of evidence-based practice in 

neurological physiotherapy.  

Demers et al. (2019) defined outcome measures as ‘qualitative or quantitative assessment of health 

status used to determine change in ability due to an intervention’. These measures enable clinicians to 

gain an enhanced understanding of a patient’s health status, support decision making, identify 

deterioration, and evaluate the effectiveness of interventions through reassessment using the same 

measure. Demers and colleagues (2019) explored factors influencing the use of standardised 

outcome measures in Canada and India, finding that over 89% of therapists in both countries were 

facilitated in their use of these measures by known tool reliability and validity, training, and 

recommendations in clinical practice guidelines. This aligns with the survey results, where over half of 

respondents indicated that their choice of standardised measures was influenced by evidence-based 

practice, while the same proportion cited familiarity as a key factor. This is consistent with findings 

from Pattison et al. (2015), which identified familiarity as the largest influence on therapists when 

selecting measures for their practice. 

Interestingly, less than half of the respondents reported using non-standardised measures, such as 

achieving individualised patient goals as an outcome of therapy and counting the number of 

repetitions of exercises. Counting repetitions of exercises can be utilised as a measure of 

improvement by noting change in the number of repetitions This agrees with the findings from a 

systematic review by Desouza et al. (2018) which noted that repetitive practice forms a significant 

component of stroke rehabilitation. Demers et al. (2019) also identified a lack of training and resources 

as barriers to the use of standardised measures. It is possible that a focus on person-centred care 

may lead clinicians to assess and review what is most important to the patient, which may sometimes 

be difficult to measure with a standardised tool.  

Over half of the respondents reported supervising physiotherapy students during their clinical 

placements and shared suggestions on how to teach students to perform neurological assessments. 

The identified themes included supervisor led activities, cold learning activities that have been 

designed to actively engage students, and student experience and progression. Christensen et al. 

(2017) supports the need to use multiple resources and methodologies to address students’ needs in 

this area, making it a critical component of their theoretical and clinical learning. This is seen as a 
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threshold skill for practice (Pinnock et al., 2019). Supervisor-led activities, as described by Hudson 

(2006) and Watson (1999) and in a doctoral thesis by Walker (2013), include methods such as 

presenting material from real case studies and providing a framework to organise all relevant 

information from a case, both of which are aimed at improving neurological clinical reasoning. Clinical 

reasoning skills, essential for clinical placements, have been described by students as ‘troublesome’, 

with skills learnt in the classroom often proving difficult to transfer to the healthcare environment 

(Pinnock, et al. 2019). However, studies suggest that these skills can be developed with repeated 

practice under supervision (Giles, 2010).   

4.5 Strengths and limitations 

The strength of this study is the foundation for consensus regarding the domains included when 

assessing people with neurological conditions in Australia. Recruitment for this study was conducted 

through the Australian Physiotherapy Association (APA), a national professional body, and the study 

sample represented physiotherapists from across all states and territories within Australia, from 

metropolitan rural and remote settings, and a variety of clinical settings. A few limitations should be 

acknowledged. First, the study has a small sample size and unknown potential participant pool. The 

participants as members of the APA, may also represent a group of physiotherapists who are more 

engaged with the physiotherapy profession, and knowledgeable about evidence-based practice than 

those who are not members and are possibly more ‘up to date’ with assessment processes. Observed 

power associated with significant between‐group differences suggests that the sample size was 

sufficient (>0.80) to support the detected differences in all assessment domains except for the limbs 

and strength domain. This study did not consider the practice variability associated with expert 

practice in neurological physiotherapy which may impact on practice and assessment patterns. Future 

research may include additional demographic questions related to expertise. Finally, a few domains, 

such as vestibular, respiration, and motivation, were mentioned in the free‐text responses. We do not 

know whether these assessment domains would have been reported on more frequently if the 

question asking about options for assessment domains was asked earlier in the survey. 

4.6 Conclusion 

In conclusion, the findings of this study provide a rich data source for the current clinical practice in the 

assessment of people with neurological conditions in Australia. The survey demonstrated consensus 

among respondents on the inclusion of 12 domains of assessment for people with neurological 

conditions. The survey indicated that the most assessed condition was stroke. Geographical location, 

clinical work setting, clinical experience, and therapeutic approach did not appear to influence the 

assessment practices. A large variety of standardised measures are used at various time points 
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across the patient journey. Therapist, patient, and organizational factors were all reported as barriers 

or enablers to the assessment process.   

The findings from this survey, along with the findings of the systematic review on assessment in the 

previous chapter, informed the development of the scoping review on clinical reasoning frameworks 

presented in the next chapter. 
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CHAPTER 5 CLINICAL REASONING IN NEUROLOGICAL 
PHYSIOTHERAPY – A SCOPING REVIEW  

This chapter answers Thesis aim 6 and presents a scoping review that examines the evidence base 

supporting the clinical reasoning process and its components in neurological physiotherapy, along with 

the theoretical frameworks that guide this process. Following the findings from the assessment 

systematic review in Chapter 3 and the survey in Chapter 4, which together provided insights into 

assessment practices in clinical settings, this study delves further into clinical reasoning of which 

assessment is a key element, before investigating the application of assessment and clinical 

reasoning with students, and educators. 

5.1 Introduction  

Physiotherapy plays an important role in the overall care and management of people with neurological 

conditions. Physiotherapy assessment of people with neurological conditions including clinical 

reasoning, guides treatment choice and management (World Confederation for Physical Therapy 

[WCPT], 2011).  

Clinical reasoning is a process in which the therapist interacts with the patient and others (such as 

family members or others providing care), structures meaning, goals, and health management 

strategies based on clinical data, patient choices, and professional judgement and knowledge (Higgs 

et al., 2019), based on a comprehensive assessment (Physiotherapy Board of Australia & New 

Zealand, 2023; WCPT, 2011). For clinical reasoning skills to be used effectively in patient 

assessment, physiotherapists require content knowledge, technical knowledge, and personal 

attributes of reflection (Higgs et al., 2019; Jones & Rivett, 2019). This knowledge must be organized 

into a wide variety of patterns relevant to fields of practice, to develop and test hypotheses, to enable 

diagnosis and development of a management plan for the patient (American Physical Therapy 

Association [APTA], 2020; APC, 2016).   

Physiotherapy is broadly segregated into three core areas: cardiorespiratory, musculoskeletal, and 

neurological. The literature suggests that the focus in relation to clinical reasoning is different 

(Thackray & Roberts, 2017) between these three core areas of physiotherapy practice (Te, 

Blackstock, & Chipchase, 2019). Much of the research on clinical reasoning has focused on 

musculoskeletal physiotherapy (Karvonen et al., 2017; Cruz et al., 2012a).  In musculoskeletal 

physiotherapy practice, diagnostic reasoning is important for developing a management plan with the 

patient (Jones & Rivett, 2019), whereas in neurological physiotherapy, patients are commonly referred 

to a physiotherapist with a confirmed diagnosis. Therefore, developing a diagnosis is not the focus 
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(Garner et al., 2024) and instead, the physiotherapist generates a hypothesis of how impairments 

affect movement dysfunction, function (activity), and participation within the International Classification 

of Function (ICF) known as movement diagnosis (Lexell & Brogardh, 2015; Deutsch et al, 2022).  

Standards and thresholds exist to guide to the clinical practice of physiotherapy. The WCPT (2011) 

Standards of physical therapy practice, Standard 2.10.1.1 (patient/client management) recommends 

“the physical therapist performs an initial examination/assessment and evaluation to establish a 

diagnosis and prognosis/plan of care prior to intervention/treatment”. In the Physiotherapy Practice 

Thresholds Australia & Aotearoa New Zealand (Physiotherapy Board of Australia & New Zealand, 

2023) key competency 1.1l states “Registered physiotherapists are able to plan and implement an 

efficient, effective, culturally safe and responsive and client-centred physiotherapy assessment,” and 

competency 1.2 recommends “Involve the client and relevant others in the planning and 

implementation of safe and effective physiotherapy using evidence-based practice to inform decision- 

making.” In the UK Health & Care Professions Council, Standards of Proficiency for Physiotherapists 

(Health & Care Professions Council, 2023) standard 13.16 states “Registered physiotherapists apply 

problem solving and clinical reasoning to assessment findings to plan and prioritize appropriate 

physiotherapy.” Despite these recommendations, there is limited evidence on how physiotherapists 

assess individuals with neurological conditions and utilize the clinical reasoning process in practice 

(Garner et al., 2024a; Brentnall et al., 2022; Elven & Dean, 2017). In a systematic review of 

physiotherapy assessment in people with neurological conditions, 19 of 23 included studies referred to 

the importance of clinical reasoning in physiotherapy assessment (Garner et al., 2023). In addition, the 

findings of a recent national survey of registered physiotherapists in Australia suggested that clinical 

reasoning was informed by multiple elements, including the evaluation of subjective and objective 

findings, hypothesis formation, use of standardised measures, goal setting, patient’s problem list, 

treatment plan and clinical pattern recognition. Most respondents (73.6%) reported using all elements 

to inform assessment. This finding suggests that clinical reasoning is an important part of the 

assessment process. However, the mechanisms underlying this phenomenon remain unclear (Garner 

et al., 2024a).  

A systematic review by Elven and Dean (2017), synthesizing the qualitative literature on factors 

influencing clinical reasoning in physiotherapists, reported a lack of consensus regarding essential 

components of clinical reasoning, stating a lack of a ‘gold standard instrument’ for clinical reasoning. 

This study also revealed that the physiotherapists individual abilities and beliefs influenced the clinical 

reasoning process. Beliefs of physiotherapists have been shown to influence how therapy is delivered 

(Lennon, 2003). Theory has explained the clinical decisions and interventions made by 

physiotherapists (Lennon et al., 2024). Theory and the use of theoretical frameworks have been 
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shown to positively affect existing interventions and the time taken to design novel interventions 

(Lennon et al., 2024, Peterson et al., 2019).  Although several theoretical conceptual frameworks or 

models have been developed to guide assessment and clinical reasoning, it is unclear if and how 

these are utilized in practice (Dimitriadis et al., 2016; Gillbody et al., 2021). Conceptual frameworks 

have been defined as “a network, or a plane of interlinked concepts that together provide a 

comprehensive understanding of a phenomenon or phenomena. The concepts that constitute a 

conceptual framework support one another, articulate their respective phenomena, and establish a 

framework- specific philosophy” (Jabareen, 2009). Conceptual models have been applied to make 

sense of theoretical foundations of aspects of physiotherapy practice. This was highlighted in a study 

by Pacheco-Brousseau et al. (2022) that utilised theory analysis of shared decision-making conceptual 

models in physiotherapy to further understand the theoretical underpinnings of shared decision 

making. The terms conceptual models and conceptual frameworks are often used interchangeably in 

the literature. 

This scoping review aimed to explore and synthesize available literature pertaining to clinical 

reasoning in neurological physiotherapy. We sought to describe conceptual frameworks relevant to 

clinical reasoning and to characterize the components of the clinical reasoning process in (1) 

conceptual frameworks developed to guide clinical reasoning in neurological physiotherapy and (2) in 

the clinical practice of neurological physiotherapy.  Additionally, we intended to assess commonalities 

and differences between theory and practice, and map study findings to standards of clinical practice.  

5.2 Methods 

This scoping review was conducted according to the preferred reporting items for systematic review 

and meta-analysis extension for scoping review guidelines (Tricco et al., 2018). The research 

questions identified were broad based on those suggested by Arksey and O’Malley (2010), and more 

recently expanded upon by Peters et al. (2022). The protocol was registered with OSF pre-registration 

number: osf.io/af8x3. 

5.2.1 Search strategy 

Six electronic bibliographic databases were searched on January 16, 2022, and July 23, 2024. from 

data base inception including Medline (Ovid), PubMed, CINAHL, Scopus, Web of Science, and 

Cochrane Library, using keywords such as ‘clinical reasoning’, ‘clinical decision making,’ and 

‘neurological physiotherapy’, as well as indexing. The search was conducted by a medical librarian. 

Clinical reasoning has been defined as a process which has various components or steps, actions or 

events of the clinical reasoning process (Holder, 2018). As applied to health professionals, it is a 

‘context-dependent, complex, encultured, and professional way of thinking and decision-making to 
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guide high-quality, professionally responsible practice actions’ (Higgs, 2020). Clinical decision-making 

is enabled by clinical reasoning (Corrao & Argano, 2022) and has been described in the literature as a 

process of choosing between two or more courses of action (Thomas et al., 1991, as cited in Smith et 

al., 2008). The terms clinical reasoning and clinical decision-making are typically used interchangeably 

in the literature (Higgs & Jensen, 2019); therefore, both were included in the search strategy. 

However, for readability purposes, we have only referred to the term clinical reasoning in the reporting 

of this manuscript. See Appendix F for the full search strategy.  

5.2.1.1 Inclusion criteria 
Papers describing conceptual frameworks or models informing the clinical reasoning process were 

eligible for inclusion. Clinical practice studies were eligible for inclusion if they described the clinical 

reasoning processes of neurological physiotherapy in the adult population. Studies were not limited by 

research design; they could be quantitative or qualitative in nature and use an observational or 

interventional design. Studies without a primary focus on clinical reasoning, but containing relevant 

data related to clinical reasoning, were deemed eligible for inclusion.  

5.2.1.2 Exclusion criteria 
Studies describing assessment practices without reference to clinical reasoning or describing 

standardised tools to measure clinical reasoning were excluded. Studies not specific to neurological 

physiotherapy, and/or with a paediatric focus, were also ineligible for inclusion. Research studies not 

published in full text, such as conference proceedings or those not published in English were also 

excluded. 

5.2.2 Critical appraisal 

Studies were not critically appraised as directed by the Preferred Reporting Items for Systematic 

Review and Meta-Analysis Extension for Scoping Review Checklist (Tricco et al., 2018).  

5.2.3 Screening process and data extraction 

Two independent review authors (JG and BL) screened the titles and abstracts of citations for 

eligibility using Covidence software (Veritas Health Innovation, Melbourne, Australia). Any 

discrepancies were resolved through discussions between the two reviewers or through consulting a 

third reviewer (MB or SL) where required. Included studies were categorized as (1) papers describing 

conceptual frameworks or (2) clinical practice studies reporting on clinical reasoning data. 

Data were extracted using an a priori purposefully designed and tested data-extraction form. For the 

conceptual framework papers, the extracted data consisted of: (1) study characteristics, including 

author, year, country of publication, and focus of the paper; and (2) framework characteristics, 
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including purpose of the framework, clinical reasoning framework description, how the framework was 

developed, and processes and components of clinical reasoning.  

For clinical practice studies, the extracted data included: (1) study characteristics, including author, 

year of publication, country of publication, study aims, and study design (qualitative, quantitative, or 

mixed methods); (2) participant characteristics, including sample size, gender, age, and level of 

experience; and (3) processes and components of clinical reasoning process and associated study 

findings.  

5.2.4 Data analysis 

Data from all included papers was tabulated and narratively analysed. Next, the identified components 

of the clinical reasoning process in conceptual framework papers and clinical practice studies were 

charted for a side-by-side comparison to gain insight into the potential differences between theory and 

practice. Finally, we collated all items of the World Physiotherapy Standards (World Physical Therapy, 

2011) and Physiotherapy Practice Thresholds in Australia & Aotearoa New Zealand (Physiotherapy 

Board of Australia & New Zealand, 2023) relevant to clinical reasoning (16 in total) and mapped our 

findings against these set of practice standard items.  

5.3 Results 

5.3.1 Selection of sources of evidence  

The search yielded 7,948 citations. After duplicates were removed 7,937 study titles and abstracts 

were screened, and 282 potentially eligible full-text articles were reviewed. A total of 30 studies met 

the inclusion criteria and were deemed eligible for inclusion in this scoping review. Of these, 13 (43%) 

papers described conceptual frameworks for clinical reasoning, and 17 (56.6%) were primary research 

papers reporting clinical reasoning. See the PRISMA flowchart for details of the study selection 

process (Figure 5-1). 



 

81 

Figure 5-1 PRISMA 2020 flowchart (figure reproduced with permission under the creative commons license 
https://creativecommons.org/licenses/by-nc-nd/4.0/), data from search, 2024). 

 

5.3.2 Characteristics of conceptual framework papers 

Of the 13 conceptual framework papers included, most originated in the United States of America 

(n=8) (Briggs, 2011; Cohen, 2020; Gill-Body et al., 2021; Potter et al., 2011; Schenkman et al., 2006; 

Sullivan, 2011; Sullivan, 2004; Sullivan, 2000). Four papers described frameworks for clinical 

reasoning (Dimitriadis et al., 2016; Sullivan, 2004; Sullivan, 2000; Watson, 1999), two aimed to 

increase understanding of clinical practice (Normann, 2015; Oberg, 2015) by explaining the 

importance of ‘somatosensory activation in combination with motor recovery’ in relation to clinical 

reasoning (Normann et al, 2015) and addressing the sequalae of neurological disease (Oberg, 2015). 

Two articles primarily focused on the selection of outcome measures (Potter et al., 2011; Sullivan, 

2011). Other studies focused on clinical decision-making at the end of life (Briggs, 2011), fatigue 

management (Cohen, 2020), The Bobath Concept (Michielsen et al., 2019) and linking concepts of 

enablement and disablement to provide a structure for teaching clinical decision-making (Schenkman 

et al., 2006). For further details refer to Table 5-1. 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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Most papers focused on a mixed neurological population (n=9) (Cohen, 2020; Dimitriadis et al., 2016; 

Michielsen et al., 2019; Oberg, 2015; Potter et al., 2011; Schenkman et al., 2006; Sullivan, 2011; 

Sullivan, 2004; Watson, 1999).  
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Table 5-1 Characteristics of conceptual framework papers (n=13) (data from search, 2024) 

Author/date/country/ 
study number 

Focus of the article and purpose of 
the framework Framework description Clinical reasoning processes or 

components Development 

1. 

Briggs, 2011 

 

UNITED STATES 
OF AMERICA 

To describe four clinical decision-
making models used to guide 
physiotherapy outcomes at the end 
of life for people with Amyotrophic 
lateral sclerosis and Parkinson’s 
disease. This is intended for 
physiotherapists working in a 
hospice setting. 

This paper describes 4 models to 
guide optimal physical therapy 
outcomes in end-of-life care. 
Hypothesis-Oriented Algorithm for 
Clinicians (HOAC II), Framework for 
Rehabilitation of Neurodegenerative 
Diseases, Framework for Assessment 
in Oncology Rehabilitation, Models of 
Practice in Palliative Care. 

Patients presenting problem(s) 
Collaboration with patient re 
assessment and goal setting 
Differential diagnosis/hypothesis 
formation 
Management and treatment 
planning 
Monitoring effectiveness 
Reflection action 
Prognostication 
Re-evaluation 
Discharge planning 

Different authors developed 
each of the four models 
according to their area of 
expertise. The HOAC 11 tool 
was developed to promote 
Evidence based decision 
making for treating functional 
deficits.  

2. 

Cohen, 2020 

 

UNITED STATES 
OF AMERICA 

To present a clinical reasoning 
framework for physiotherapists in 
managing fatigue, and its 
application. 

This frameworks guides clinicians to 
appropriate examination, considering 
the patient situation and the patient 
description of being tired. 

Information gathering 
Objective examination 
Outcomes 
Patients presenting problems 
Differential diagnosis 
Collaboration on goal setting 
Management and treatment 
planning 
Monitor effectiveness of treatment 
Re-evaluation 
Discharge planning 

This framework was developed 
based on the definition by 
Jensen and colleagues. The 
authors consider clinical 
reasoning of fatigue as a 
subsection of the clinical 
reasoning process. 

3. 

Dimitriadis et al., 
2016 

 

Greece 

To propose a new framework for 
clinical reasoning and clinical 
decision making. 

This framework highlights function as 
the basis for goal setting and the 
important role of patients and carer in 
clinical decision-making and flexibility 
with assessment and management. 

Information gathering 
Objective examination 
Outcomes 
Patients presenting problems 
Movement analysis 
Collaboration on goal setting 
Management and treatment 
planning 
Monitor effectiveness of treatment 
Re-evaluation 
Discharge planning 

 

 

 

 

The developed framework has 
been influenced by several 
authors. It is designed to be 
flexible to allow physiotherapists 
to plan their treatments in 
‘accordance ‘with their own 
clinical preferences. 
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Author/date/country/ 
study number 

Focus of the article and purpose of 
the framework Framework description Clinical reasoning processes or 

components Development 

4. 

Gill-Body et al., 
2021 

 

UNITED STATES 
OF AMERICA 

To summarize the process used by 
physical therapists to develop an 
initial set of movement system-
related diagnoses, to determine a 
balance diagnosis and develop a 
plan of care. 

An APTA taskforce identified 10 
distinct movement system diagnoses 
reflecting balance dysfunction, 
together with descriptions of 
examination findings associated with 
each balance diagnosis. The 
Framework for Movement Analysis 
was integrated into the examination 
and diagnostic process. 

Information gathering 
ICF 
Objective examination 
Outcomes 
Movement analysis 
Monitor effectiveness of treatment 
Re-evaluation 

A framework was developed 
based on two conceptual 
elements: the first was control 
strategies, the second were 
body systems that contribute to 
maintaining balance.  

5. 

Michielsen et al., 
2019 

 

Belgium, Canada, 
United Kingdom, 
Italy, Japan 

To describe the development 
process culminating in the model of 
Bobath clinical practice by 
physiotherapists. 

The clinical application of the Bobath 
concept in terms of the integration of 
posture and movement with respect 
to the quality of task performance. 
Application was illustrated in two 
patients with neurological conditions. 

Information gathering 
ICF 
Patients presenting problems 
Movement analysis 
Collaboration on assessment 
findings and goal setting 
Differential diagnosis and 
hypothesis formation 
Movement analysis 
Management and treatment 
planning 
Monitor effectiveness of treatment 
Reflection in action 
prognostication 
Re-evaluation 

The education committee of the 
International Bobath Instructors 
Training Association (IBITA)) 
developed this model from 2008 
to 2013 using two cases to 
illustrate the concepts. 

6 

Normann, 2015 

 

Norway 

Theoretical notions. intended for 
physiotherapists working with 
people post stroke who have   
somatosensory impairment in the 
upper limb. 

This framework utilises clinical 
examples to provide a deeper 
understanding of somatosensory 
disturbances post stroke. 

Objective examination 
Collaboration on assessment 
findings 
Differential diagnosis/hypothesis 
formation 
Movement analysis 
Monitor effectiveness of treatment 
Re-evaluation 

Based loosely on concepts 
derived from the ICF. 

7. 

Oberg, 2015 

 

Norway, UNITED 
STATES OF 
AMERICA, United 
Kingdom, Australia 

To outline the phenomenologically 
informed enactive perspective on 
clinical reasoning, with special 
reference to clinical work that 
addresses impairments as sequelae 
of diseases. 

The phenomenologically informed 
enactive perspective on clinical 
reasoning, in people with neurological 
conditions. 

Collaboration on assessment 
findings and goal setting 
Movement analysis 
Monitor effectiveness of treatment 
Reflection in action 
Prognosis 
Re-evaluation 

The phenomenological 
approach to the body starts with 
Edmund Husserl. Noting the 
difference between body as an 
object and a body that 
subjectively has experiences. 
This framework was influenced 
by many different CR models. 
Based on work by Gallagher, 
2005. 
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Author/date/country/ 
study number 

Focus of the article and purpose of 
the framework Framework description Clinical reasoning processes or 

components Development 

8. 

Potter et al., 2011 

 

UNITED STATES 
OF AMERICA 

To describe decision making 
frameworks for physiotherapists to 
guide selection of outcome 
measures. 

This framework guides outcome 
measure selection 

and discusses 6 factors that should 
be considered when selecting 
outcome measures.  

Information gathering 
ICF 
Objective examination 
Outcomes 
Collaboration on assessment 
findings and goal setting 
Re-evaluation 

Based on Evidence based 
practice regarding use of 
outcome measures, surveyed 
physiotherapists identified the 
six factors to consider when 
selecting outcome measures: 
what to measure, purpose of 
measure, type of measure, 
patient and clinic factors, 
psychometric factors, feasibility. 

9. 

Schenkman et al., 
2006 

 

UNITED STATES 
OF AMERICA 

To link the larger concepts of health 
(enablement and disablement) to 
the scope of physical therapist 
practice and provide a structure for 
teaching clinical decision making 

This framework is patient-centred, 
Hypothesis-Oriented Algorithm for 
Clinicians (HOAC) 
 

Information gathering 
ICF 
Objective examination 
Outcomes 
Patients presenting problems 
Differential diagnosis/hypothesis 
formation 
Movement analysis 
Collaborative goal setting 
Management and treatment 
planning 
Monitor effectiveness of treatment 
Prognostication 
Re-evaluation 

Developed from enablement, 
enablement model, perspectives 
of health, and a persons’ role in 
society. It included the 
Hypothesis Oriented Algorithm 
for clinical decision making 
(HOAC) and (Patient 
Management) the Guide to 
Physical Therapist Practice. The 
framework was based on 
knowledge at that time regarding 
neural plasticity. Motor learning 
was emphasized as a critical 
component of examination. 

10. 

Sullivan, 2011 

 

UNITED STATES 
OF AMERICA 

To describe a process for selecting 
outcome measures.  

The application is illustrated with a 
case example of a person post stroke. 
Links are emphasised between 
selecting objective outcome 
measures and tracking patient 
progress. 

Information gathering 
ICF 
Objective examination 
Outcomes 
Patients presenting problems 
Collaboration on assessment 
findings and goal setting 
Differential diagnosis/hypothesis 
formation 
Movement analysis 
Prognostication 
Re-evaluation 

 

 

 

Little detail of how it was 
developed. 
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Author/date/country/ 
study number 

Focus of the article and purpose of 
the framework Framework description Clinical reasoning processes or 

components Development 

11. 

Sullivan, 2004 

 

UNITED STATES 
OF AMERICA 

To describe a framework for 
physiotherapists in clinical practice 
focused on determining 
appropriateness for Physiotherapy 
care. 

This framework focuses on 
determining appropriateness of 
Physiotherapy intervention. Case 
studies are used to illustrate the 
application. 

Information gathering 
ICF 
Objective examination 
Patients presenting problems 
Collaboration on assessment 
findings  
Differential diagnosis/hypothesis 
formation 
Prognostication 
Re-evaluation 

Developed from the Guide to 
Physical Therapists Practice 
(2nd ed). 

12 

Sullivan 2000 

 

UNITED STATES 
OF AMERICA 

To detail the Clinical decision-
making process guided by the 
framework of Clinical Practice of a 
patient with Multiple Sclerosis. 

 

A Framework of Clinical Practice, 
illustrated by a case example for 
people with Multiple Sclerosis. 

Information gathering 
ICF 
Objective examination 
Patients presenting problems 
Collaboration on assessment 
findings  
Differential diagnosis/hypothesis 
formation 
Movement analysis 
Management and treatment 
planning 
Prognostication 
Re-evaluation 

Guided by the Framework of 
Clinical Practice. 

13. 

Watson, 1999 

 

United Kingdom 

To describe the format of Perry’s 
model intended for educators who 
teach physiotherapy students about 
clinical reasoning  

The focus is to describe a simple 
model of clinical reasoning using 
Perry’s model from engineering that 
can be utilised in undergraduate 
teaching. 

Information gathering 
Differential diagnosis/hypothesis 
formation 

Initially examples are given re 
the car and subsystems this is 
then related to the human body. 

*ICF: International Classification of Functioning
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5.3.3 Characteristics of clinical practice studies 

The majority of the studies were conducted in the United Kingdom (n=5) (Beeston & Simmons, 1996; 

Kleynen et al., 2017; McGlinchey & Davenport, 2015;  Nikopoulou-Smyrni & Nikopoulos, 2007; 

Plummer et al., 2006) and the U.S.A  (n=6) (Galgon et al., 2024; Heldbradford et al., 2018; O’Brien et 

al., 2021; Seale & Utsey, 2020; Wainright et al., 2010; Wainright et al., 2011). Of the 17 clinical 

practice studies most (n=12) adopted a qualitative research design (Bainbridge et al., 2024; Beeston & 

Simmons, 1996; Galgon et al., 2024; Kleynen et al., 2017; McGlinchey & Davenport, 2015; 

McGlinchey et al., 2023; McGlynn & Cott, 2007; Normann et al., 2014; Pattison et al., 2015; Plummer 

et al., 2006; Seale & Utsey, 2020; Wainright et al., 2010; Wainright et al., 2011). 

With regard to study aims, 14 studies explored clinicians’ perspectives on clinical reasoning 

(Bainbridge et al., 2024; Carr et al., 1994; Galgon et al., 2024; Heldbradford et al., 2018; Kleynen et 

al., 2017; McGlinchey & Davenport, 2015;  McGlynn & Cott, 2007; Normann et al., 2014; Pattison et 

al., 2015; Wainright et al., 2010; Wainright et al., 2011; Nikopoulou-Smyrni & Nikopoulos, 2007; 

O’Brien et al., 2021; Seale & Utsey, 2020), and individual studies explored perceptions and frames of 

reference for neurological rehabilitation (Beeston & Simmons, 1996), methods of assessment 

(Plummer et al.,  2006) and identifying the roles and responsibilities of healthcare professionals 

(Hubbard & Parsons, 2007). 

Clinical populations in which the concepts of the clinical reasoning process were explored included 

stroke (n=8) (Bainbridge et al., 2024; Carr et al., 1994; Hubbard & Parsons, 2007; McGlinchey & 

Davenport, 2015; Nikopoulou-Smyrni & Nikopoulos, 2007; Pattison et al., 2015; Plummer et al., 2006; 

Seale & Utsey, 2020), Multiple Sclerosis (n=2) (Heldbradford et al., 2018; Normann et al.,  2014), 

concussion  (n=1) ( Galgon et al., 2024), and mixed neurological conditions (n=6) (Kleynen et al., 

2017; Beeston & Simmons, 1996; McGlynn & Cott, 2007; O’Brien et al., 2021; Wainright et al., 2010; 

Wainright et al., 2011). For further details refer to Table 5-2. 
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Table 5-2 Characteristics of clinical practice studies (n=17) (data from search, 2024) 

Author/year/ 
country/study 
number 

Study aims Study design Participants Clinical reasoning processes or 
components Outcomes/findings 

1. 

Bainbridge et 
al., 2024 

Australia 

To explore the factors 
influencing decision-making 
of physiotherapists in this 
situation. 

Semi structured 
interviews 

Physiotherapists 
(n=15) 

Years since 
qualification: 1-20+ 

Initial information gathering, 
objective examination, movement 
analysis, goal setting, 
management/treatment planning, 
standardised outcome measures, 
referrals/discharge planning, 
Evaluation/reassessment 

Decision- making about independence of 
walking is complex, suggestion of more 
guidance about clinical assessment capacity 
and determining risk may enable increased 
shared decision making. 

2. 

Beeston & 
Simmons, 1996 

United Kingdom 

To discover perceptions of 
practice and frame of 
reference in neurological 
rehabilitation 

Qualitative 
Interviews 

Expert 
physiotherapists 
(n=10) 

Age/gender: no data 

Initial information gathering, 
objective assessment, patient 
identified problems, hypothesis 
testing, movement analysis, 
collaboration with patient re 
assessment findings, management 
planning, providing therapy 
prognosis, reflection in action 

Movement analysis as a component of 
clinical reasoning with social and 
psychological considerations' (Cott et al, 
1995). Other influencing components are 
patient-centred values, practice-centred 
knowledge and profession-specific action. 

3. 

Carr et al., 1994 

Australia 

To establish: treatment 
choice in stroke 
rehabilitation, influencing 
factors, theoretical bases 
for treatment; attitudes 
towards changing 
interventions. 

Mixed methods, 
Questionnaire 

Physiotherapists 
(n=208) 

Age/gender: no data 

Initial information gathering, 
objective assessment, standardised 
outcome measures, reassessment. 

Clinical experience was the most important 
factor influencing choice of treatment. 
Respondents had difficulty explaining the 
underlying theoretical basis for their choice. 

4. 

Galgon et al., 
2024 

United States of 
America 

To explore factors related 
to clinical decision making 
of experienced 
physiotherapists who treat 
people with concussion 

Semi structured 
interviews 

Physiotherapists 
(n=10) 

Years since 
qualification: 6-35 

Initial information gathering, 
objective assessment, patient 
identified problems, hypothesis 
testing, movement analysis, 
collaboration with patient re 
assessment findings, management 
planning, prediction, reflection in 
action, standardised outcome 
measures, reassessment, monitor 
effectiveness of therapy. 

 

 

Four themes identified were:  expert practice 
behaviours; listening and observing; 
therapeutic alliance building adaptability. 
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Author/year/ 
country/study 
number 

Study aims Study design Participants Clinical reasoning processes or 
components Outcomes/findings 

5. 

Held Bradford et 
al., 2018 

United States of 
America 
/Canada 

Describe decision making 
processes of 
physiotherapists and 
persons with Multiple 
sclerosis around 
maximising gait and 
balance. 

Multi-method 
case series 
design with 
matched pairs, 
semi structured 
interviews and 
questionnaires. 

 

Physiotherapists and 
persons with Multiple 
Sclerosis (n=12) with 
7 matched pairs 

Age 27-56 (no age 
for 2 PTs) 

Gender: no data 

Years qualified of 
physiotherapists: 2-
34 years with (no 
data for 2 pts). 

Initial information gathering, 
objective assessment, patient 
identified problems, movement 
analysis, goal setting, management 
planning, prognosis, 

Persons with MS identified challenging self 
by pushing but respecting limits and physical 
therapists (finding the right fit). 

“One overarching theme, keeping their lived 
world large, or participation in valued life 
roles, emerged integrating both perspectives 
driving decision-making”. 

6. 

Hubbard & 
Parsons, 2007 

Australia 

Identify the roles and 
responsibilities of the 
Occupational therapists 
and Physiotherapists in an 
acute stroke unit? Can a 
model of practice be 
developed? Compare 
practice to Australian 
NSF's acute management 
guidelines (NSF, 2003). 

Mixed methods. 
Case study in an 
acute stroke 
unit. Audit of 
patient and 
service delivery 
documentation 
and semi 
structured 
interviews of 
Occupational 
therapists and 
Physiotherapists
. 

Physiotherapist and 
Occupational 
therapist (n=2). 

Age/gender: no data 

Initial information gathering, 
objective assessment, patient 
identified problems, hypothesis 
testing, goal setting, management 
planning, therapy intervention, 
prognosis, discharge planning. 

Roles of both therapists were to perform an 
initial examination as efficiently as possible, 
and this was noted to place in a pressured 
environment. Skills identified were 
hypothesis-driven clinical reasoning were 
highlighted. Therapy provided by the 
therapists met the national stroke guidelines. 

7. 

Kleynen et al., 
2017 

United Kingdom 

Explore which motor 
learning options are applied 
by experienced 
physiotherapists in 
neurological rehabilitation 

Qualitative semi-
structured 
interviews 

Physiotherapists 
(n=5) 

Age 30-56 

Gender: no data. 

Initial information, hypothesis 
testing, movement analysis, 
management planning, therapy 
intervention, reflection in action, 
prognosis reassessment. 

‘Five verbs were identified that indicated how 
physiotherapists made decisions between 
differing motor learning options these were: 
‘‘act’’, ‘‘know’’, ‘‘observe’’, ‘‘assess’’ and 
‘‘argue’’. The ‘‘act’’ operator consisted of 34 
motor learning options, which were clustered 
into ‘‘instruction’’, ‘‘feedback’’ and 
‘‘organization’’. The ‘‘know’’, ‘‘observe’’, 
‘‘assess’’ and ‘‘argue’’ operators explained 
how therapists chose one of these options’. 
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Author/year/ 
country/study 
number 

Study aims Study design Participants Clinical reasoning processes or 
components Outcomes/findings 

8. 

McGlinchey & 
Davenport, 2015 

United Kingdom 

Explore the decision-
making process in a Stroke 
unit 

Qualitative, 
semi-structured 
interviews 

Physiotherapists 
(n=7) 

Age: no data 

Gender: 
Male (n=2) 
Female (n=5) 

Goal setting, providing therapy, 
reflection in action, reassessment. 

Influencing factors on clinical decision 
making were the therapist’s clinical 
experience, patient’s presentation and 
response to therapy, prioritisation, 
organisational constraints, and compliance 
with organisational practice. ‘All 
physiotherapists highlighted the importance 
to involve patients in planning and delivering 
their physiotherapy.’ 

9. 

McGlynn & Cott, 
2007 

Canada 

Clinical decision making in 
neurological physiotherapy 
practice 

Qualitative, 
semi- structured 
interviews 

Physiotherapists 
(n=12) 

Gender: no data 

Years qualified: 
9-21 years. 

Initial information gathering, 
objective assessment, standardised 
outcome measures, movement 
analysis, goal setting, hypothesis 
testing, management planning, 
providing therapy, prognosis, 
reassessment. 

Therapists use informal sources for clinical 
decision-making including observation, goal 
setting and peers more than formal sources 
of evidence. 

10. 

Nikopoulou-
Smyrni & 
Nikopoulos, 
2007 

United Kingdom 

To develop and 
development and collect 
data on the Application of a 
new clinical reasoning 
model with patients 
suffering a stroke or 
Transient Ischemic Attack 
(TIA). 

Quantitative, 
pre-test post-test 
Control group 
design 

 

Healthcare 
professionals (n=12) 
(2 doctors,2 nurses, 
4 senior 
physiotherapists, 4 
senior occupational 
therapists) working in 
the neurological and 
the Accident and 
Emergency (A&E) 
units of an acute 
general hospital. 

Gender: no data 

Initial information gathering, 
objective assessment, patient 
problems, 

goal setting, management planning, 
reflection in action, reassessment. 

Median percentages of correct clinical 
reasoning responses were higher in the 
experimental group by using the Amadysis 
model for Clinical reasoning. This Model 
follows the steps of initial information 
gathering, problem identification, ‘predicted 
risk adjusted outcomes’, goal development, 
develop management plan, ‘specify 
treatment target’, provide therapy and 
monitor effectiveness, complete discharge 
plans and evaluate outcomes, community 
integration, need for further intervention. 

11. Normann et 
al., 2014 

Norway 

To identify what community 
physiotherapists, perceive 
to be significant in clinical 
guidance and how this 
guidance may affect their 
treatment of people with 
Multiple Sclerosis (pwMS). 

Qualitative, 
interviews and 
observations 

Community 
physiotherapists 
(n=9) 

Age: no data 

Gender: 
Female (n=7) 
Male (n=2). 

Initial information gathering, 
movement analysis, prognosis. 

Significant clinical guidance includes 
‘movement analysis, observation of patient 
handling and body alignment, exploration of 
improvement of movement embedded in 
explanations and discussion promoting 
clinical reasoning through reflection during 
action as well as following action. 
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Author/year/ 
country/study 
number 

Study aims Study design Participants Clinical reasoning processes or 
components Outcomes/findings 

12. 

O’Brien et al., 
2021 

United States of 
America 

To describe Clinical 
reasoning processes during 
inpatient rehabilitation for 
the prescription of walking 
aids and to determine if 
clinical reasoning 
processes differed in two 
different facilities and 
diagnosis. 

Online Survey 
and Focus 
Group 

Physiotherapists 
(n=67) 

Age/Gender: no data 

Years qualified: 
<1-5 (n=9) 
6-20 (n=20) 
>20 (n= 23) 
unknown (n=4) 

Initial information, objective 
assessment, standardised outcome 
measures, movement analysis, goal 
setting, management planning, 
prognosis, discharge planning. 

The clinical reasoning process included five 
primary factors: assessment of safety, 
balance, cognition, strength, and function to 
determine the need and justification for a 
walking. Three therapist-related factors were 
experience/preference, training parameters, 
and use of objective tools; seven patient-
related factors were experience/preference, 
fluctuations, fear, age, 
diagnosis/comorbidities, discharge 
environment, and payer individualized care. 

13. 

Pattison et al., 
2015 

Canada 

To explore the methods 
physiotherapists, use to 
evaluate walking 
poststroke, reasons for 
their choice, and the use of 
assessment results in 
clinical practice. 

Qualitative, 
semi-structured 
interviews 

Physiotherapists 
(n=28) 

Age: 
20-29 years(n=5) 
30-39 years (n=9) 
40-49 years (n=10) 
50+ years (n=4) 

Gender: no data 

Movement analysis, reassessment. Movement observation and standardised 
assessment tools. This was influenced by 
characteristics of the tool, the therapist, the 
workplace, the patients, as well as ‘influential 
individuals or organizations.’ The main 
influence was familiarity and ‘assessment 
repertoire’, and patient factors. Results of 
walking assessments were used to 
communicate progress to the patient and 
health care professionals. 

14. 

Plummer et al., 
2006 

Australia 

To identify methods used 
by physiotherapists to 
assess hemi spatial 
neglect. 

Qualitative, 
focus groups 
and interviews 

Physiotherapists 
(n=33) 

Age/Gender; no data. 

 

Initial information, hypothesis 
testing, movement analysis, 
management planning. 

Physiotherapists are primarily concerned 
with the functional implications of unilateral 
neglect; this is not commonly measured with 
standardised tools. Physiotherapists appear 
to use both hypothesis testing and pattern 
recognition approaches to clinical reasoning 
in the assessment of unilateral neglect. 
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Author/year/ 
country/study 
number 

Study aims Study design Participants Clinical reasoning processes or 
components Outcomes/findings 

15. 

Seale & Utsey, 
2020 

United States of 
America 

To explore clinical 
reasoning when assessing 
and managing gait in 
people with hemiplegia. 

Qualitative, 
focus groups 

Physiotherapists 
(n=22). 

Age: average age of 
novice 26.7 years, 
average age of 
experts 38.45. 

Gender: 
Novice, female (n=5), 
male (n=3) 
Expert, female 
(n=14). 

Years qualified: 
average novice 1.42 
years, expert 12.64 
years. 

Initial information, 

objective assessment, patient 
problems, hypothesis testing, goal 
setting, reassessment. 

Assessment of common gait deficits found in 
persons with hemiplegia. Five themes 
emerged: all participants take a systematic 
approach to examination and evaluation; all 
participants agree that treatment differs 
according to experience; and orthotics 
management. 

*16. 

Wainright et al., 
2010 

United States of 
America 

To determine reflection that 
informs the clinical 
decision-making process 
comparing clinical 
decisions made by novice 
and experienced 
physiotherapists. 

Qualitative, 
observation and 
videotaping that 
lead to semi 
structured 
interviews. 

Physiotherapists 
(n=6), 

Age:  
26-30 years (n=3) 
31-35 years (n=2) 
36-40 years (n=1) 

Gender: 
Female (n=3) 
Male (n=3) 

Years qualified: 
<1 year (n=3) 
8 years (n=3) 

 

 

 

 

 

 

 

Objective examination, 
Management planning, outcomes, 
reflection in action, prognosis, 
reassessment. 

Three types of reflection were identified for 
clinical decision making: reflection on 
specific action, reflection-in-action, reflection 
on professional experience. There were 
differences noted between novice and 
experienced therapists regarding reflective 
practices.  For reflection in action, novice 
therapists discussed patient performance 
relative to their expectations of the patient 
and experienced therapists in addition 
discussed their own thought processes and 
outcomes. 
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Author/year/ 
country/study 
number 

Study aims Study design Participants Clinical reasoning processes or 
components Outcomes/findings 

*17. 

Wainright et al., 
2011 

United States of 
America 

 

 

To identify differences in 
clinical decision-making 
abilities and processes 
between novice and 
experienced 
physiotherapists. 

Qualitative, 
observation, 
interviews 

Physiotherapists 
(n=6), 

Age: 
26-30 years (n=3) 
31-35 years (n=2) 
36-40 years (n=1) 

Gender: 
Female (n=3) 
Male (n=3) 

Years qualified: 
< 1 (n=3) 
8 (n=3) 

Movement analysis, reflection in 
action, prognosis. 

The factors that influenced clinical decision 
making were categorized as informative or 
directive. 

Novice participants relied more on 
informative factors such as: predicted patient 
performance and personal experiences. 
Experienced participants were more likely to 
rely on directive factors such as protocols, 
information from medical records and 
observation of patient movement. 

 

*Note that papers 16 and 17 were derived from the same study but were both included, as the papers explored different aspects of clinical reasoning.
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5.3.4 Conceptual frameworks that guide clinical reasoning  

The conceptual framework papers described a total of 25 different frameworks. The most frequently 

reported frameworks include the ICF (n=4) (Dimitriadis et al., 2016; Potter, 2011; Schenkman et al., 

2006; Sullivan, 2011), The Guide to Physical Therapist Practice (n=3) (Dimitriadis et al., 2016; Potter, 

2011; Schenkman et al., 2006), and the Hypothesis-Oriented Algorithm for Clinicians (HOAC II) (n=3) 

(Briggs, 2011; Schenkman et al., 2006, Deutsch et al., 2006). For further details, refer to Appendix H.  

Four of the included papers described a sequential approach to the clinical reasoning process (Cohen, 

2020; Gill-Body et al., 2021; Potter et al., 2015; Sullivan, 2011). Three papers described frameworks 

using a complex non-sequential approach to clinical reasoning, guiding the user to revisit assessment 

or to generate a hypothesis (Dimitriadis et al., 2016; Michelsen et al., 2021, Shenkman et al., 2006). 

5.3.5 Components of the clinical reasoning process  

Components of the clinical reasoning process reported across the 30 included papers are presented in 

Table 4-3 (conceptual framework papers) and Table 4-4 (clinical practice studies). When mapped 

against the 16 practice standard items retrieved from the World Physiotherapy Standards (2011) and 

The Physiotherapy Practice Thresholds In Australia and Aotearoa New Zealand (Physiotherapy Board 

of Australia & New Zealand, 2023), all the identified components fitted to 15 of the 16 items. Initial 

information gathering was reported in 23 (76.6%) of 30 studies included. Other frequently reported 

components included evaluation/reassessment (n=21; 70%), movement analysis/diagnosis (n=20; 

66.6%), objective examination (n=19; 63%), and predicted patient performance (n=19, 63%).  

Table 4-3 presents the clinical reasoning components identified in the conceptual framework papers 

(n=13) mapped against the 16 practice standard items (World Physiotherapy Standards, 2011; 

Physiotherapy Board of Australia & New Zealand, 2023). Evaluation and reassessment (n=12) and 

collaboration with patients (n=11) were the most frequently reported components of the clinical 

reasoning process, followed by initial information gathering (n=10), and differential diagnosis (n=10). 

Documentation was not identified in any of the conceptual framework papers. None of the conceptual 

framework papers included all of the identified components as identified in the World Physiotherapy 

Standards (2011) and The Physiotherapy Practice Thresholds in Australia and Aotearoa New Zealand 

(Physiotherapy Board of Australia & New Zealand, 2023).
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Table 5-3 Clinical reasoning components identified in conceptual framework papers mapped against Practice Thresholds and standards (data from 
search, 2024) 

AUS/NZ 
Thresholds  

World 
Physiotherapy 

Standards 

Briggs 
2021 

Cohen 
2020 

Dimitriadis 
2016 

Gill-body 
2021 

Michelsen 
2019 

Normann 
2015 

Oberg 
2015 

Potter 
2011 

Schenkman 
2006 

Sullivan 
2011 

Sullivan 
2004 

Sullivan 
2000 

Watson 
1999 

Initial information 
gathering 1.1g 

2.10.1.1 
and 

2.10.1.2 
 ✔ ✔ ✔ ✔   ✔ ✔ ✔ ✔ ✔ ✔ 

ICF 1.1a, 1.1f     - 
 

 
  ✔ ✔   ✔ ✔ ✔ ✔ ✔  

Objective examination 
including function 

(diagnostic tests) 1.1h 

2.10.1.1 
and 

2.10.1.2 
 ✔ ✔ ✔    ✔ ✔ ✔ ✔ ✔  

Outcomes including 
standardised measures 

1.1h 

2.10.1.2 
and 

2.10.2.4 
✔ ✔ ✔ ✔ ✔   ✔ ✔ ✔    

Patients presenting 
problems 1.2a 2.10.1.2 ✔ ✔ ✔ 

 

 
✔    ✔ ✔ ✔ ✔  

Collaboration with patient 
regarding assessment 

findings 1.1e 
2.2.2 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔  ✔ ✔ ✔  

Differential 
diagnosis/hypothesis 

formation 1.1i 
2.10.1.1 ✔ ✔  ✔ ✔ ✔   ✔ ✔ ✔ ✔ ✔ 

Movement 
analysis/diagnosis 1.1k -   ✔ ✔ ✔ ✔ ✔ 

 

 
✔ ✔ ✔ ✔  

Collaborative goal setting 
1.2c 2.10.2.1 ✔ ✔ ✔  ✔ 

 

 
✔ ✔ ✔ ✔    

Management/treatment 
planning 1.3c 

2.10.1.1 
and 

2.10.1.2 
✔ ✔ ✔  ✔    ✔   ✔  
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AUS/NZ 
Thresholds  

World 
Physiotherapy 

Standards 

Briggs 
2021 

Cohen 
2020 

Dimitriadis 
2016 

Gill-body 
2021 

Michelsen 
2019 

Normann 
2015 

Oberg 
2015 

Potter 
2011 

Schenkman 
2006 

Sullivan 
2011 

Sullivan 
2004 

Sullivan 
2000 

Watson 
1999 

Monitor effectiveness of 
therapy 1.3c 2.10.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ 

 

 
✔     

Reflection in action 1.1j - ✔    ✔  ✔       

Predicted patient 
performance 

(prognostication) 1.2b, 
1.2e 

2.10.1.1 ✔    ✔  ✔  ✔ ✔ ✔ ✔  

Evaluate/reassessment 
1.2d 

2.10.1.1 
and 

2.10.4 
✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔  

Referrals/ discharge 
planning 1.1l 

2.10.1.2 
and 

2.10.2.3 
✔ ✔ ✔           

Documentation 
2.10.4.2 

and 
2.5 
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Table 5-4 displays the clinical reasoning components identified in the clinical practice studies (n=17), 

mapped against the 16 practice standard items. The most frequently reported components of clinical 

reasoning included initial information gathering (n=11), predicted patient performance 

(prognostication) (n=10), movement analysis/diagnosis (n=9), management/treatment planning (n=9), 

and objective examination including function (diagnostic tests) (n=9). No reference was made to the 

use of ICF, or to documentation.  
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Table 5-4 Clinical reasoning components identified in clinical practice studies mapped against Practice Thresholds and standards (data from search, 
2024) 

Aus/NZ 
Thresholds  

World 
Physiotherapy 

standards 

Ba
in

br
id

ge
 

et
 a

l.,
 2

02
4 

Be
es

to
n 

& 
Si

m
m

on
s,

 
19

96
 

C
ar

r e
t a

l.,
 

19
94

 

G
al

go
n 

et
 

al
., 

20
24

 

H
el

d 
Br

ad
fo

rd
 e

t 
al

., 
20

21
 

H
ub

ba
rd

 &
 

Pa
rs

on
s,

 
20

07
 

Kl
ey

yn
en

 e
t 

al
., 

20
17

 

M
cg

lin
ch

ey
 

& 
D

av
en

po
rt,

 
20

15
 

M
cG

ly
nn

 &
 

C
ot

t, 
20

07
 

N
ik

op
ou

lo
u-

Sm
yr

ni
 &

 
N

ik
op

ou
lo

s,
 

20
07

 

N
or

m
an

n 
et

 
al

., 
20

14
 

O
’

Br
ie

n 
et

 
al

., 
20

21
 

Pa
tti

so
n 

et
 

al
., 

20
15

 

Pl
um

m
er

 e
t 

al
.  

20
06

 

Se
al

e 
& 

U
ts

ey
, 2

02
0 

W
ai

nr
ig

ht
 e

t 
al

., 
20

10
 

W
ai

nr
ig

ht
 e

t 
al

., 
20

11
 

Initial 
information 

gathering 1.1G 

2.10.1.1 and 
2,10.1.2 ✔ ✔ ✔ ✔ ✔ ✔ ✔  ✔ ✔ ✔ ✔  ✔ ✔   

ICF 1.1A, 1.1F -  
 

 
                

Objective 
examination 

including 
function 

(diagnostic 
tests) 1.1H 

2.10.1.1 and 
2.10.1.2 ✔ ✔ ✔ ✔ ✔ ✔   ✔ ✔  ✔   ✔  ✔ 

Outcomes 
including 

standardised 
measures 1.1H 

2.10.1.2 and 
2.10.2.4 ✔  ✔ ✔     ✔   ✔     ✔ 

Patients 
presenting 

problems 1.2A 
2.10.1.2  ✔  ✔ ✔ ✔     ✔    ✔   

Collaboration 
with patient 
regarding 

assessment 
findings 1.1E 

2.2.2  ✔  ✔ ✔ ✔            

Differential 
diagnosis/hypot
hesis formation 

1.1I 

2.10.1.1  ✔  ✔ ✔ ✔  ✔      ✔ ✔   

Movement 
analysis/diagno

sis 1.1K 
- ✔ ✔  ✔ ✔  ✔  ✔  ✔ ✔ ✔ ✔   ✔ 

Collaborative 
goal setting 

1.2C 
2.10.2.1 ✔ ✔   ✔ ✔  ✔ ✔ ✔  ✔   ✔   
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Aus/NZ 
Thresholds  

World 
Physiotherapy 

standards 

Ba
in

br
id

ge
 

et
 a

l.,
 2

02
4 
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to
n 

& 
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m
m
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C
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94
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n 
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., 
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., 
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M
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D
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., 
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O
’
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n 
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., 
20

21
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n 

et
 

al
., 

20
15
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m
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 e
t 

al
.  

20
06

 

Se
al

e 
& 

U
ts

ey
, 2

02
0 

W
ai

nr
ig

ht
 e

t 
al

., 
20

10
 

W
ai

nr
ig

ht
 e

t 
al

., 
20

11
 

Management/tr
eatment 

planning 1.3C 

2.10.1.1 and 
2.10.1.2 ✔ ✔  ✔ ✔ ✔ ✔  ✔ ✔  ✔  ✔  ✔  

Monitor 
effectiveness of 

therapy 1.3C 
2.10.5  ✔  ✔ ✔ ✔ ✔ ✔          

Reflection in 
action 1.1J -    ✔   ✔ ✔  ✔      ✔ ✔ 

Predicted patient 
performance 

(prognostication) 
1.2B, 1.2E 

2.10.1.1  ✔  ✔ ✔ ✔ ✔ ✔ ✔  ✔ ✔    ✔ ✔ 

Evaluate/reasse
ssment 1.2D 

2.10.1.1 and 
2.10.4 ✔  ✔ ✔   ✔  ✔ ✔   ✔  ✔ ✔  

Referrals/ 
discharge 

planning 1.1L 

2.10.1.2 and 
2.10.2.3 ✔     ✔      ✔      

Documentation 2.10.4.2 and 
2.5                  
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Figure 5-2 presents the findings of the conceptual framework papers and clinical practice studies. 

This illustrates that although the same clinical reasoning components were covered in conceptual 

framework papers and clinical practice studies, this occurred more consistently in conceptual 

framework papers. Collaboration with patients regarding assessment findings was reported more 

than four times as frequently in the conceptual framework papers compared to the clinical practice 

studies (85% vs. 20%). The use of outcomes including standardised measures, differential 

diagnosis, patients presenting problems, and monitoring effectiveness of therapy were all reported 

approximately twice as frequently in the conceptual framework papers compared to the clinical 

practice studies. The ICF was referred to in over half (54%) of the conceptual framework papers 

but in no clinical practice studies. Documentation was not reported at all.  

Figure 5-2 Side by side comparison between conceptual framework papers and clinical practice 
studies (data from search, 2024) 

 

5.4 Discussion 

This review explored the literature pertaining to clinical reasoning in neurological physiotherapy. 

Twenty-five conceptual frameworks were identified. Components of the clinical reasoning process 

identified in 30 included studies (13 conceptual framework papers and 17 clinical practice studies) 

were mapped against a set of 16 practice standards based on the World Physiotherapy Standards 
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(World Physical Therapy, 2011) and Physiotherapy Practice Thresholds in Australia & Aotearoa 

New Zealand (Physiotherapy Board of Australia & New Zealand, 2023). Initial formation gathering 

was the most frequently (82%) reported component of clinical reasoning, followed by 

evaluation/reassessment (75%) and movement analysis/diagnosis (71%). Overall, components of 

clinical reasoning were referred to more frequently in conceptual framework papers than in clinical 

practice studies, but no papers included all of the clinical reasoning components from the World 

Physiotherapy Standards (2011) and The Physiotherapy Practice Thresholds In Australia and 

Aotearoa New Zealand (Physiotherapy Board of Australia & New Zealand, 2023). Documentation 

was not mentioned in any study or conceptual framework paper. Collaboration with patients 

regarding assessment findings was referred to four times more frequently in the conceptual 

framework papers compared to the clinical practice studies. The ICF was only referred to in 

conceptual framework papers but not in clinical practice studies. This framework was the most 

frequently referred to (Dimitriadis et al. 2016; Potter 2011; Schenkman et al. 2006; Sullivan 2011). 

The ICF framework has been developed as a statistical instrument, review tool, clinical tool, and 

social and pedagogical policy (Levack et al., 2004; Steiner et al., 2002; Cerniauskaite et al., 2011). 

A study by Wiegand et al. (2012) on occupational therapists in clinical practice noted that 70% of 

them knew of the ICF, but only 30% used this tool in clinical practice. This is in agreement with 

findings from a recent cross-sectional study by Pernambuco et al. (2018) who evaluated the 

knowledge of physiotherapists working in rehabilitation regarding the ICF and its application. The 

findings showed that although 83% of physiotherapists believed it was feasible to use this tool in 

practice, the extent of the tool and its complexity hampered its use in clinical practice (Stucki et al., 

2002). 

5.4.1 Conceptual frameworks 

Most of the conceptual framework papers included in this review aimed to develop a guiding 

framework for physiotherapy management along the trajectory of a specific condition, or for 

neurological conditions in general (Briggs, 2001; Cohen, 2020; Dimitriades, 2016; Normann, 2015; 

Oberg, 2015; Michelsen, 2019; Sullivan, 2004; Sullivan, 2000). Many of the concluding frameworks 

were based on existing published frameworks (n=10), whereas others were guided by research 

evidence without an existing published framework (n=3).  

It could be argued that the skills of clinical reasoning are difficult to teach to students or novice 

clinicians because of the implicit nature of the process (Marcum, 2012), and that having a 

framework to guide thinking may help with the leap from novice to expert practitioner. How can the 

structure of these frameworks assist in guiding clinical reasoning? Only three (Cohen, 2020; Gill-

body, 2021; Sullivan, 2011) of the included frameworks had a sequential structure, suggesting a 

predictable learning paths for clinical reasoning, with others suggesting processes with varying 

components that could be revisited during the process. From this study, it appears that there is no 

one size that fits all, and that frameworks have been developed to provide guidance in clinical 
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reasoning in different clinical situations. These conceptual frameworks can be used to explore the 

process of clinical reasoning and may be useful towards developing clinical reasoning skills in 

neurological physiotherapy practice.  

The lack of consistency in the design and flow of the included conceptual frameworks mirrors the 

implicit nature of clinical reasoning processes that often occur in clinical practice. Making this 

process more transparent and explicit may make it easier to understand for those less 

experienced. Corrao and Argano (2022) suggest that with regard to clinical reasoning, clinicians 

should focus more on the how they think, rather than what. They note six core elements of clinical 

reasoning to be evidence-based skills, interpretation and use of diagnostic tests, understanding 

cognitive biases, human factors, metacognition, and patient-centred evidence-based healthcare. 

Only the use of diagnostic tests, such as standardised measures and person-centred care, 

reflected in the inclusion of collaborative goal setting and the patients’ presenting problems, were 

identified in this review. 

5.4.2 Commonly identified components of clinical reasoning  

The component ‘Initial information gathering’ was included in most papers (82%). It refers to the 

usual assessment process of collecting information from various sources including a conversation 

with a patient. This initial information gathering leads to a physical or objective examination 

(Garner & Lennon, 2018), which in turn leads to the development of a movement-related 

hypothesis. Findings from a recent review by Garner et al. (2023), showed that movement analysis 

and diagnosis, treatment planning, and re-assessment are commonly included in the 

physiotherapy assessment of people with neurological conditions. These elements have been 

identified as core components of clinical reasoning and are supported in this scoping review and by 

recent literature. The core components of collaboration with patients regarding assessment 

findings and the discharge planning process have not been justified in this review or supported by 

recent evidence.  Could the reason be that this core component is not needed or possibly that this 

component is incorporated into treatment discussions or re-evaluation sessions between 

physiotherapists and clients? 

Approximately 70% of the included papers reported movement analysis as a component of clinical 

reasoning. Movement analysis plays a crucial role in the physiotherapy assessment of people with 

neurological conditions (Buckley et al., 2019; Fisher, 2020). During this process, physiotherapists 

observe whether movement is typical or atypical. According to Fisher (2020) the primary aim of 

movement analysis is to determine the patient’s movement capacity. This, combined with other 

assessment findings, helps physiotherapists hypothesize a movement diagnosis, guiding clinical 

decisions regarding management and predicting of patient outcomes. 

Physiotherapists utilise the information gathered during the assessment and management of a 

person with a neurological condition to predict the degree of progression of the condition, including 
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functional levels, needs at the end of their service, or at discharge from the clinical setting, whether 

favourably or unfavourably. Neurological conditions may be stable, progressive, or degenerative 

(Lennon et al., 2018), and the prediction of improvement is based on the research evidence along 

with the physiotherapist’s knowledge and experience. Prediction and prognostication were 

identified in 61% of the included papers as integral aspects of the clinical reasoning process. Even 

though the percentage of papers including predication and prognostication were just over half, 

skills and knowledge in the area of predication and prognostication is an expected part of clinical 

practice.  

Flew et al. (2023) explored areas of underperformance in high-stakes, clinically based simulation 

assessments of overseas-trained physiotherapists seeking registration in Australia, in all areas of 

practice. The ability to make clinical decisions about treatments emerged as a frequent area where 

participants did not achieve competency requirements. Similarly, Judd et al. (2016) explored 

student competency using simulation and found that reflection, goal setting, and interpretation of 

assessment findings were common areas of failure. This suggests that clinical decision making, 

reflection, goal setting and interpretation of findings as aspects of clinical reasoning require greater 

emphasis to assist students in achieving competency. This aligns with findings from a systematic 

review by Brentnall et al. (2022) which highlighted that students tend to focus more on diagnostic 

reasoning than on reasoning for patient management during health professional placement 

simulations and consideration of the needs expressed by the patient. In this review reflection was 

only identified by a limited number of papers, goal setting and interpretation of findings to form a 

hypothesis were frequently included components. 

5.5 Limitations  

Limitations of this scoping review include the potential for language bias, as only studies published 

in English were included. This may have resulted in the exclusion of relevant research published in 

other languages, and perspectives other than western, potentially limiting the global perspective on 

clinical reasoning in neurological physiotherapy. 

Additionally, while a comprehensive search strategy was employed, it's possible that some 

relevant studies may have been missed, particularly those using terminology not captured by our 

search terms. 

5.6 Conclusion 

This review aimed, within the context of neurological physiotherapy, to outline the conceptual 

frameworks currently used in assessment and to identify key components of the clinical reasoning 

process. Five components were cited in over 70% of the studies: information gathering; hypothesis 

formation; collaboration with clients; movement analysis/diagnosis; and evaluation/reassessment. 
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Twenty-five frameworks were identified, the most frequently referenced was the ICF. Further 

research is required to develop a comprehensive clinical reasoning framework for neurological 

physiotherapy. The findings from the previous chapters, which explored assessment and clinical 

practice, informed the web-based audit and interviews presented in the next chapter.  
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CHAPTER 6 WHAT DO WE TEACH PHYSIOTHERAPY 
STUDENTS ABOUT THE ASSESSMENT OF PEOPLE 

WITH NEUROLOGICAL CONDITIONS? A MIXED 
METHODS STUDY EXPLORING THE AUSTRALIAN 
CURRICULUM AND EDUCATOR PERCEPTIONS  

The systematic review, survey and scoping review, described in chapters 3,4 and 5 have provided 

a comprehensive exploration of assessment and clinical reasoning in neurological physiotherapy 

clinical practice as well as frameworks aimed to guide this practice. These findings formed a 

foundation and informed the interview component of the study presented in Chapter 6. This chapter 

presents the findings from a mixed-method study examining curriculum content from a sample of 

Australian physiotherapy pre–registration courses. The study combines desktop-audit and 

interview methodologies to explore what is currently taught to physiotherapy students regarding the 

assessment of people with neurological conditions and how this is achieved.  

6.1 Introduction 

Neurological physiotherapy taught at pre-registration level is concerned with functions and 

disorders of the nervous system, including the brain, spinal cord, and nerves, with the focus on 

gaining and regaining function (Walker, 2013). Physiotherapy skills taught at universities must 

meet the required standards for graduates to be competent in assessment and management of 

people with neurological conditions in real-life settings. Little is known about entry-level 

physiotherapy curricula (Te et al., 2019) and how the curricula and content are delivered with 

respect to the assessment of people with neurological conditions.    

Current physiotherapy practice threshold statements, published by the physiotherapy boards of 

Australia and New Zealand, set the requirements for all New Zealand and Australian physiotherapy 

graduates; however, they do not prescribe curriculum content (Physiotherapy Board of Australia & 

New Zealand, 2023). The structure and content of physiotherapy programs are designed by the 

teaching team and the Australian Physiotherapy Council (APC) assesses whether pre-registration 

programs meet the approved accreditation standards derived from physiotherapy practice 

threshold statements (McMeeken, 2007).  

In the physiotherapy pre-registration program, students are taught the key components of 

neurological physiotherapy, which include assessment, movement analysis, exercise prescription, 

and treatment (WPT, 2011).  Students are encouraged to adopt a problem-solving approach 

grounded in evidence-based practice, integrating skills learned throughout their degree in 

neurological physiotherapy (Walker, 2013). A challenge in teaching the assessment of people with 

neurological conditions is the range of potential deficits– physical, cognitive, behavioural, and/or 

perceptually based in nature – that must be considered to effectively treat patients (Garner & 
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Lennon, 2018). This complexity can be daunting for students, as there are fewer prescriptive 

techniques or clearly defined protocols for neurological problems compared to other areas of 

physiotherapy (Walker, 2013). As a result, students perceive the assessment and the associated 

clinical reasoning process as complex, which may hinder their ability to develop and deliver optimal 

treatment plans for this population (Walker, 2013; Abasıyanık et al., 2022).  

There is a gap in knowledge with regards to what physiotherapists are taught about neurological 

assessment, and how this translates into clinical practice. Two studies have explored aspects of 

the physiotherapy curriculum. The first focused on cultural responsiveness (Te et al., 2019), noting 

variability in structure, teaching and assessment methods. The second study on paediatric 

physiotherapy (Mistry et al., 2019) noted crowded curricula and a lack of qualified staff to teach 

paediatric physiotherapy. This study highlighted the need for a standalone topic to teach this 

content. However, no studies to date have specifically explored the physiotherapy curriculum, and 

methods used for teaching and assessing neurological assessment.    

This study aimed to investigate what physiotherapy students are taught about the assessment of 

people with neurological conditions and how this is achieved.   

6.1.1 Study objectives 

1. To describe the learning objectives of modules (a topic/subject or course that runs over 

several weeks or throughout the semester as part of a larger physiotherapy program) 

focused on the assessment of people with neurological conditions, taught to physiotherapy 

students. 

2. To explore curriculum content of these modules in relation to the assessment of people with 

neurological conditions. 

3. To characterise the teaching and assessment methods (both formative and summative) 

used to teach physiotherapy students in relation to the assessment of people with 

neurological conditions. 

4. To explore educator perceptions of teaching physiotherapy students about the assessment 

of people with neurological conditions. 

6.2 Methods  

The research design adopted a mixed-methods approach, incorporating a web-based curriculum 

desktop audit and semi-structured interviews with university educators. Interviews were chosen as 

it allowed the respondents to provide rich, detailed insights into teaching neurology, allowing them 

to share their views and experiences in their own words without the influence of others in a focus 

group for example. 
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Ethical approval was obtained from the Human Ethics Low Risk Panel, Research Development 

and Support, Flinders University, South Australia (approval number: 4479). The results of this 

study were reported according to the COREQ checklist (Tong et al., 2007).  

Recruitment occurred at two levels using purposive sampling (Rai & Thapa, 2015). This was used 

to gain a deeper understanding of teaching neurology, based on the experiences of educators 

teaching neurology to physiotherapy students at university in Australia. Firstly, all universities or 

institutions of higher education located in Australia offering entry-level pre-registration 

physiotherapy programs were invited to participate in the study. Physiotherapy programs were 

contacted by emailing academic leads who were identified through The Council of Physiotherapy 

Deans Australia and New Zealand (CPDANZ) in June 2021. Following, academic leads identified 

educators who taught assessment of neurological conditions to physiotherapy students at 

university. The academic leads then forwarded the contact details of the educators to the lead 

researcher (JG). Secondly, all identified educators were contacted via email and invited to 

participate in semi-structured interviews. Institutions only offering postgraduate diplomas, 

certificates, or higher degrees in physiotherapy post graduate courses were excluded from study 

invitation.  

A web-based audit tool was developed to tabulate quantitative data. This tool was used pre-

interview and captured the type of pre-registration degree (i.e., bachelor’s, master’s by coursework, 

doctor), units allocated to the modules that teach assessment of people with neurological 

conditions, learning objectives, and curriculum content. The audit was performed by a researcher 

(JG) accessing physiotherapy course details pertaining to neurological physiotherapy that were 

available via the internet. See Appendix I and J for the web-based curriculum audit 

questions. Next, semi-structured interviews were conducted with educators. The interview 

consisted of questions to gather participant demographics, to collect complementing information on 

curriculum content, teaching, and assessment methods (formative and summative) used to teach 

assessment of neurological conditions (see Appendix L, M, N).  In addition, open ended questions 

to gather educator perceptions of teaching topics relevant in this context were explored. These 

included: Would you please tell me about your role in teaching neurology to physiotherapy 

students? Would you please tell me about your teaching methods when teaching neurology. Would 

you please tell me about assessment of this topic? Would you please tell me about content related 

to neurological assessment of people with neurological conditions? What facilitates learning 

neurology, in your opinion? What are barriers to learning in neurological assessment/clinical 

reasoning in your opinion? 

The interviewer (JG) was a female researcher and a PhD student, trained in qualitative research 

methodology, and known to two of the interviewees. At the time of the study the interviewer was 

teaching physiotherapy assessment of people with neurological conditions to pre-registration 
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students as part of her role at university. All interviews were conducted using Zoom version 2.0.6 

(Barbu, 2014), a video conferencing platform. Zoom was used as it is relatively easy to use, it is 

cost effective, has data management features that allow secure storage of data (Archibald et al., 

2019) and was recorded by the interviewer.    

Data collected through the desktop audit was collated using an a priori developed data-collection 

form. This collection form was completed by one researcher (JG) and reviewed for accuracy by 

another researcher (BL). BL was a female researcher and academic with extensive knowledge in 

qualitative research methodology, and at the time of the study was teaching physiotherapy 

assessment of people with neurological conditions to pre-registration students as part of her role at 

university. Textual data from the curricula audit was analysed and descriptively synthesised.  

Interview recordings were transcribed verbatim using zoom function. The transcripts were cross-

checked by the researcher (JG) for accuracy and sent to the interviewees for review to ascertain if 

the transcript truly reflected their interview; no changes were made. Manifest content analysis 

(Kleinheksel et al., 2020) was conducted with the assistance of NVivo 12 software for data 

management and coding. Content analysis was chosen as it was designed to ‘identify and interpret 

meaning in recorded forms of communication’ (Kleinheksel., 2020). This methodology identifies 

data that represents relevant concepts and then organises the data in a way that describes the 

phenomenon. Manifest content analysis takes the meaning of the transcript at face value. Analysis 

of the data was based on three phases as described by Elo and Kyngas (2008). The initial phase 

was the preparation phase. This phase entailed selection of the units of analysis. All the answers 

from the interviews were reviewed by the interviewer (JG) and reread to familiarise themselves 

with the data in accordance with the study aims. One research team member (BL), who was not 

involved in the data collection or analysis, independently read 20% of the interviews. JG and BL 

met to discuss and understand the material until an agreement was reached on the units of 

analysis. This was done to ensure coding accuracy and inter-coder reliability within the research 

team. In the next phase (organising phase) meaning units were developed and confirmed based 

on the interview questions (Elo & Kyngas, 2008). The highlighted meaning units were then named 

as codes based on the interview questions. These were used as an initial coding framework 

(Sandelowski & Barroso, 2006). These codes formed a codebook from which both BL and JG 

independently coded all the interview data, (Ando et al., 2014; Roberts et al., 2019) see Appendix 

K. BL and JG met to group together codes into themes, this was further discussed with the 

research team. In addition, codes that emerged from the process of analysis were created as 

addenda to capture all findings relevant to the research questions (Lawless & Chen, 2019). This 

ensured coding accuracy and inter-coder reliability within the research team (BL and JG). When 

reporting on results of the educator interviews, assessment in terms of neurological assessment 

will be referred to as clinical assessment. When reporting on results of the educator interviews, to 

aid in distinguishing between assessment in terms of a clinical skills assessment of a person with a 
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neurological condition and an assessment at university related to a module or course assessment; 

the clinical skills assessment will be referred to as examination.   

6.3 Results  

6.3.1 Participants  

Twelve (48%) universities from Australia agreed to participate in the study, out of 25 invited 

universities currently teaching neurological physiotherapy in pre-registration programmes. 

However, one university had only recently commenced and was not yet teaching neurological 

physiotherapy. Thirteen educators were interviewed in the qualitative study and 12 universities 

supplied their curriculum information for the audit. See Table 6-1 for demographic descriptors of 

the participating educators. 

6.3.2 Learning objectives   

The web-based audit gathered descriptions of all modules (n=24), (two modules from each 

included university) and their learning objectives, focusing on neurological assessment and the 

clinical reasoning process. In the module descriptions, key words related to assessment 

(assessment/examination) were found in 9 modules, while reference to the ICF framework was 

found in 6 modules. However, key terms reflecting clinical reasoning (clinical reasoning, evaluation, 

management, decision making) were present only in 4 modules, the key word “evaluate” appeared 

in three modules. Person- centred care and reflection were only included by one of two modules. 

See Table 6-1 for an overview of web-based audit results. This table shows the frequency of terms 

reflecting assessment and clinical reasoning in the included module descriptions and learning 

objectives. See Table 6-2 for demographic descriptors of the participating educators.  
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Table 6-2 Web based audit of modules related to neurological assessment of the included 
universities (data from 2021) 

Number of Degree programs offered 
by universities 

Frequency of words identified in 
module descriptions such as 
assessment and clinical reasoning.  
(the words are grouped below based on 
frequency only) 

Frequency of clearly documented 
assessment or clinical reasoning of 
people with neurological 
disorders/conditions in the learning 
objectives 

Doctor of Physiotherapy 4 assessment/examination 9 assessment/examination 8 

Master 5 

clinical reasoning, ICF 
framework, evaluation, 
management, decision 
making 

6 impairments, EBP. ICF 
Framework 4 

Bachelor with honours 8 lifespan, movement, analysis 4 outcomes, assessment tools 3 

Bachelor 7 evaluate, safely, EBP 3 

person centred, reflect, 
effectively and efficiently, 
safely assess, prioritised 
problem list, analyse 

2 

  outcome measures, goals 2 apply theoretical clinical 
reasoning framework, 
across the lifespan. 
interpretation, clinical 
reasoning, risk minimisation, 
critical thinking 

1 
  

Person centred, 
interpretation, principles of 
treatment selection, 
dysfunction, prioritise 

1 

 

Table 6-3 Demographic descriptors of the participating educators (data from 2021) 

Descriptors n (%) 

Gender 
Female 12 (92.3) 

Male 1 (7.7) 

Age 

30-39 years 4 (30.7) 

40-49 years 3 (23.1) 

50-59 years 3 (23.1) 

60-69 years 3 (23.1) 

Highest level of qualification 

PhD 7 (53.8) 

Studying research higher degree 3 (23.1) 

Masters 1 (7.7) 

Grad Dip 1 (7.7) 

BSc 1 (7.7) 

 

6.3.3 Qualitative data from educator interviews 

Interviews took place between June and October 2021 and lasted between 30-45 mins. Data from 

the interviews was analysed and is presented below. 

6.3.4 Curriculum content  
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Interviews revealed that all curriculum content related to neurological physiotherapy was taught 

within a foundational module, often based on the condition of stroke (n=9, 69%), with an additional, 

more advanced module including degenerative neurological conditions (n=9, 69%). Educators 

reported the teaching of the clinical assessment process to be structured. The clinical assessment 

structures taught to physiotherapy students included functional assessment (n=3, 23%), 

impairment assessment (n=11, 85%), and assessment based on the ICF framework (n=6, 46%): 

“When we teach the assessments, we also teach a basic assessment framework. So, we talk 

about ICF and……. family centred practice and the ICF” (ID9). 

The importance of standardised measures and goal setting was also reported, with some 

educators incorporating standardised measures across all included assessment domains. 

Additionally, more than three-quarters of the educators reported teaching evidence-based content 

and learning approaches that align with clinical practice.    

6.3.5 Teaching and assessment methods (formative and summative) 

All educators utilised university-provided online platforms to host and deliver course content. 

Educators reported using a combination of teaching formats, including lectures, practicals, and 

tutorials. Various methods were used to check student understanding after teaching sessions, such 

as question-and-answer sessions (n=6, 46.1%) or knowledge and skills checks (n=3, 23.1%). A 

flipped classroom and case-based learning approach was commonly used (69.2%) to teach 

assessment and clinical reasoning. Practical sessions included: demonstration and observation by 

five (38.5%) educators, and ‘hands on’ practice was employed by seven (53.8%) educators to 

support learning. To develop students’ assessment skills 23.1% of educators taught students a 

method of assessment referred to as ‘movement analysis’ to assess activity and function.    

Access to real patients was noted to be important for teaching neurological assessments and 

providing context (n=4, 33.3%). To enhance students’ learning of neurological assessment 

educators invited people presenting with neurological conditions into the classroom, or alternatively 

this was achieved by using patient simulations, patient videos, or students attending clinical 

settings.   

I like to have real patients … I take the students to the hospital ... to see the real patient 

or even if we cannot go the best thing is to show them the videos. Showing them 

[physiotherapists] working with real patients in house (ID5). 

Patient videos were developed by educators and physiotherapy clinicians or sourced from online 

platforms such as YouTube: “Just putting together really simple videos by us, you know, doing a 

particular skill …  can be really, really useful” (ID1). 
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Using simulation was reported by seven (67%) of the educators. The involvement of actors with 

physiotherapy experience was suggested to enhance the value of these simulations (n=7, 

58.3%). “Think it's quite valuable. We have some really good actors, people that are now retired 

that used to teach into the programme as well. They're excellent” (ID2).  

Physiotherapy students took on the role of the patient in the simulation. Students who acted as 

patients reported gaining valuable learning from the experience:  

We used to get actors in for that …  last year. And we were just kind of opening up (re 

Covid-19). But we didn't want to risk our actors as they are usually older people … so 

we used students and it worked so well … We used second- and third-year students. 

And it was really great for everyone involved (ID3). 

With regards to assessment methods, all educators reported using a summative examination to 

evaluate students' knowledge of assessment. Most utilised questions in a written assignment or 

exam format to assess this knowledge:   

Then in our written exam … a problem-based assessment type format. They (students) 

might watch a video, and it might be on bed mobility, and they have to write down, what 

am I observing? What and the contributing factors? How would I test for those 

contributing factors? (ID7).  

All educators reported also using a practical exam to evaluate their knowledge of and skills to 

conduct an assessment. Described methods were practical exam, Objective Structured 

Clinical Examination (OSCE) and Viva. 

Educator perceptions of teaching assessment are presented under five themes: expectations, 

scaffolding, context, complexity, and clinical reasoning.  

6.3.6 Expectations 

Educators considered both their own expectations and those of the students regarding what 

students needed to succeed in the subject. Educators believed that students view neurological 

physiotherapy as complex, making them apprehensive: “so I think neuro can be quite abstract to a 

lot of students … but it’s a hard module. Students come in a little scared, and think it’s really 

complicated” (ID4).  
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Educators expected students to come prepared and fully engage with the module. They valued 

student immersion in neurological content, which included preparing by reading online materials 

and watching videos: “they can just immerse themselves in neuro and build their skills, and I can 

just see them really flourish over the semester” (ID1). 

Preparations by students for practicals and tutorials were deemed important (n=9, 69.2%). This 

preparation commonly involved independent learning (n=9, 69.2%), such as viewing videos or 

reviewing online resources.   

6.3.7 Scaffolding   

The theme of scaffolding referred to the scaffolding of learning, i.e. structured support provided, 

throughout modules. Typically, each module began with a presentation on a less complex 

condition, such as stroke. Educators reported that after this initial presentation, ongoing support 

was provided to help students progressively advance to more complex conditions, thereby 

scaffolding their approach to assessment: “There’s one neuro module, which is like the 

fundamentals, and then there’s a second, which is more complex like Parkinson’s and multiple 

sclerosis” (ID1).   

It was reported by educators that scaffolding enabled students to first learn all the essential 

components of assessment and then apply and modify this acknowledge for a variety of patient 

presentations.  

I think that's, I guess one of the reasons we scaffold the teaching is to teach them 

everything in its full form, and then apply it to different populations and conditions, 

which helps hopefully, the clinical reasoning and interpretation and the selection 

prioritisation process of different assessments as well (ID9).  

6.3.8 Clinical reasoning  

Educators mentioned the teaching of clinical reasoning, highlighting components such as 

evaluation of assessment findings, prioritization these findings, and developing individualized 

management plans. They reported teaching students how to prioritise clinical assessment findings 

effectively:  

I might get them to actually interpret what would be the key piece of it (information), 

which part? Which assessment information do you think is most relevant? So to 

actually identify what would be the key piece of information for them to, to use (ID8).  
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Educators referred to the use of movement analysis, and the ability to prioritize assessment 

findings of movement analysis, allowing students to decide on how to proceed with further testing. 

This was identified as an essential part of the clinical reasoning process: “Usually starting with 

movement analysis, which helps direct them to which specific tests they'd use, which helps direct 

them to which outcome measures” (ID 4).  

The identification of specific tests and measures as part of assessment, along with the accurate 

completion of patient-centred problem lists, was noted as a crucial part of learning about 

assessment and clinical reasoning.   

6.3.9 Context  

Educators noted that including contextual information provided students with a deeper 

understanding of clinical practice with people with neurological conditions, adding additional depth 

and meaning whilst enriching their overall learning experience. This contextualisation was deemed 

important as people with neurological conditions clinically present differently from one another. For 

example, muscle response and tone can vary significantly in people with neurological conditions 

compared to other conditions. An illustrative example provided was the assessment of tone and 

spasticity, which are common impairments in neurological conditions:   

Having the patients come in …  in second week of their introduction to neuro so that 

they've got a visual and a practical experience and a holistic representation of what it 

actually looks like to live for persons who live with stroke, and they can hear their ... 

personal experience, I think that really sets them up for the rest of the semester … I 

can then keep saying, well remember this patient remember him (ID2).  

All educators described using resources that provided context, such as videos, case studies, and 

real patients. One educator detailed a method for modifying student experiences to better support 

learning:  

[students] we thought that when we do our balance assessments, ‘I’lI blindfold them all. 

So, I would just remove vision, because obviously, that's our main sensory important to 

balance reactions. And so, we remove vision …. it forces the students to stand a bit 

closer and think about their handling interpretation (ID9).   

Educators reported that a common classroom practice involved students to ‘model’ the 

neurological condition. Since students often have limited knowledge of how people with 

neurological conditions may respond in a clinical setting, providing contextual resources is 
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important for preparing them for clinical placement: “So the videos and getting those real stories of 

people and how they’ve been impacted by physios, is the most important thing [for learning]” 

(ID6).  

6.3.10 Complexity  

Educators discussed the complexity involved in various aspects of neurological physiotherapy, 

including anatomy and physiology, patient assessment, patient management, goal setting and 

managing uncertainty. The concept of ‘uncertainty tolerance’ (Hillen et al., 2017) was identified as 

a significant complexity inherent to usual healthcare practice, which was also perceived as a 

barrier to learning neurological physiotherapy.  

We were just talking about uncertainty tolerance. There's a lot of discussion coming out 

about tolerating uncertainty. And I think that's a real barrier for students is that they 

want to know the answer…. So if I've got this patient, what do I do you know, what do I 

say some how do I treat them in that? That uncertainty tolerance of well you'll have to 

use your clinical reasoning, you know, this is a patient with a stroke, not Parkinson's 

disease (ID1).  

6.3.11 Illustrated integration of findings 

To integrate findings from the web-based audit and the interview findings, an illustrated figure was 

developed (Figure 6.1). This figure illustrates five themes depicted as an umbrella, representing 

the overarching aspects of teaching the assessment of people with neurological conditions. 

Beneath the umbrella are categories related to about the teaching of assessment, aligned with the 

research questions. These themes are supported by the learning objectives from the modules, 

which form the foundation at the base. 
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Figure 6-1 Integration of web-based audit and interview findings (data from 2021) 

 

 
 
 

UNOFFICIAL

Context

Learning objectivesreflect the clinical reasoning process linking anatomy and pathophysiology to clinical presentations across the lifespan

Content
• Assessment structure
• Complex Neurological Conditions
• Impairments
• Function
• Goal setting
• Standardized Measures
• Toolkit
• ICF
• Real patients
• Evidence based practice

Teaching Format
• Online
• Tutorials
• Lecture
• Practical's

Assessment of neurological
assessment
• Written exam/assignment
• Knowledge and skills check
• Practical – Viva, Osci,

practical exam

Real patients
In person and via patient
videos

Te
ac

hi
ng

 st
ud

en
ts

 a
bo

ut
 a

ss
es

sm
en

t

Resources: Overlapping
resources to support
learning and assessment
• Videos
• Real patients
• Simulation
• Web-based resources

Teaching methods
• Demonstration and

observation
• Flipped

classroom/CBL
• Practicing and hands

on
• Movement analysis
• Independent

learning and
preparation

• Question and
Answer sessions

Themes identified
from qualitative
interviews

Key concepts

 



 

117 

6.4 Discussion 

This is the first study to describe how pre-registration physiotherapy students in Australia are 

taught the assessment of people with neurological conditions and the methods used. All 

reviewed physiotherapy programs incorporated learning objectives that emphasised clinical 

reasoning. Curriculum content was introduced through a foundational module, and clinical 

assessment was taught in a structured manner, covering impairments, standardised 

measures, goal setting and evidence-based practice. Function or the patients’ ability to 

engage in activities was highlighted as an important inclusion by educators. Teaching 

methods encompassed both face-to-face and online modalities, with independent learning 

and a flipped classroom approaches being highlighted. To support the learning experience in 

clinical assessment, real patients, either in person or through video recordings, and 

simulated learning were employed. Examination of assessment was primarily in the form of a 

written and practical exam. Educator perceptions of teaching were organised into five 

themes: expectations, scaffolding, context, complexity, and clinical reasoning. Below the 

audit findings (learning objectives, curriculum content, teaching and assessment methods) 

and the identified qualitative themes are discussed in detail. 

6.4.1 Learning objectives 

The learning objectives identified from most programs highlighted the connection between 

assessment, decision making and clinical reasoning. In the module descriptions, only six 

modules referenced the ICF, this is surprising as this framework has been recommended to 

guide practice since 2001 (WHO, 2001). Words reflecting clinical reasoning and associated 

words were only present in four modules possibly suggesting that clinical reasoning although 

integral to clinical practice maybe more implicit in higher education teaching. 

There is a growing body of literature on the use of clinical reasoning by healthcare 

professionals. (Trede & Higgs, 2019; Edwards et al., 2004; Smith et al., 2008), particularly 

exploring the differences in approaches used between novice and expert practitioners 

(Boshuizen & Schmidt, 2018; Jensen et al., 2008; Normann et al., 2007). Physiotherapy, like 

other professions, involves a significant amount of tacit knowledge, crucial for expert practice 

(Jamshidi et al., 2018). This knowledge is often based on ‘action’ rather than ‘language’ 

(Langaas & Middelthon, 2020), suggesting that justifying clinical decisions may be 

challenging for physiotherapists to articulate and might be more easily recognised or 

observed in practice. Results from a recent survey by Christensen et al. (2019) found that 

clinical reasoning was explicitly included in the curricula for undergraduate physiotherapy 

students. Walker (2013), focusing on clinical reasoning in neurology, indicated that teaching 
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methods are more effective when concrete and conscious learning strategies are combined 

with practical experiences, such as working with patients and observing peers or qualified 

physiotherapists. This is supported by Wijbenja et al. (2019) who noted that a significant 

portion of learning occurs during clinical placements.  

The inclusion of safety in the learning objectives highlighted its importance as a foundational 

component, ensuring that assessment and management practices enable physiotherapy 

graduates to meet threshold requirements (Phillips et al., 2017). Skill acquisition aimed at 

neurological impairments is considered essential by the United States Department of Health 

and Human Services (2010) and the Stroke Strategy 2024 (2022). However, only three of 

the 12 audited programs specifically identified neurological skill acquisition as part of their 

module learning objectives. Teaching neurological skill acquisition is common in pre-

registration education as preparation for placement. It maybe that this included elsewhere 

such as individual module handbooks. All audited modules identified learning objectives that 

considered the person within the ICF framework, which aligns with accreditation standards 

set by the Australian Physiotherapy Council.  

6.4.2 Curriculum content  

Designing a curriculum for physiotherapy requires a comprehensive knowledge base or 

content, effective student learning processes, and the integration of contexts relevant to 

clinical practice (Broberg et al., 2003). The physiotherapy profession employs a 

biopsychosocial model for assessment and practice (Fernandez et al., 2020). This model 

considers the social, environmental, and personal factors influencing physical disability and 

function. Nearly half of the educators reported teaching the ICF framework as a structure for 

assessment. The use of the ICF framework as a structure for assessment aligns with the 

World Health Organization guidelines (2001) and supports neuroplasticity principles that 

guide rehabilitation (Kleim & Jones, 2008).   

Educators in this study highlighted the importance of clinical reasoning as a key component 

of the curriculum. Teaching the clinical reasoning process involves professional socialization, 

instilling the values of the profession, and developing the ability to make clinical decisions 

(Higgs et al., 2020). While the study did not detail specific methods for teaching clinical 

reasoning, all educators reported using a scaffolding approach, progressing from simpler to 

more complex presentations throughout the module.  

Educators described employing a problem-solving approach and an evidence-based practice 

(EBP) approach in teaching neurological physiotherapy. Larsen et al. (2019) have 

highlighted the need for integrating current best evidence to ensure quality 
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healthcare. Incorporating EBP into healthcare curricula is important for its application in 

practice (Dang et al., 2021). However, in neurological physiotherapy, there are areas of 

practice and conditions with limited evidence to support assessment and management 

(Walker, 2013). This challenge often leads educators, practitioners, and students to 

extrapolate evidence from other conditions, such as stroke, where there is more robust 

evidence and guidelines available (Stroke Foundation, 2023).    

The content of theoretical approaches was described by some educators as a ‘toolkit’ of 

methods to help prepare students for a range of therapeutic approaches that they may 

encounter during clinical placements. Lennon (2004) notes that once qualified, “therapists 

tend to rely on their preferred approach and their clinical experience to justify the theory and 

knowledge they use to treat patients”. This reliance on personal experience can pose 

challenges for students, who are taught the importance of evidence-based practice in the 

classroom but may find that placement educators justify their decisions based on knowledge 

of specific approaches (Walker, 2013).  

6.4.3 Teaching and examination  

Schunk (2012) defines learning as the process by which humans “acquire and modify their 

knowledge, skills, strategies, beliefs, and behaviours”. The educator’s role is primarily to 

focus on and facilitate student learning by providing an environment and the resources in 

which students can learn (Sutherland, 2021, p. 112). There are many factors that influence 

student leaning involving the student and the educator. Effective teaching at university as 

described by (Sutherland, 202, p. 112) includes the 4cs of connection, communication, 

collaboration and consolidation, which can be applied in all teaching environments. In 

addition, student learning in the classroom is partly influenced by their educators’ teaching 

methods. Teaching neurological physiotherapy requires approaches that help students grasp 

the knowledge, skills, and behaviours necessary for making informed clinical decisions about 

patient care. This depth of understanding is essential for developing the clinical reasoning 

needed to develop effective treatment management plans (Garner & Lennon, 2018).  

Educators in this study reported using case-based learning and the flipped classroom 

method to teach neurological physiotherapy. Educators in this study reported that 

neurological physiotherapy was taught together with a foundational module. This allowed 

students to develop skills that could later be applied to neurological practice. Hudson (2006) 

integrated patient cases into the curriculum to teach basic neuroanatomy, physiology, and 

clinical neurology to medical students. The integration of case-based learning enhanced 

student learning of signs and symptoms, application and interpretation of the information 

provided. These methods support students to develop clinical reasoning, consolidate 
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knowledge, and organise information in ways that are relevant to the specific needs of their 

patients.   

6.4.4 Context  

Educators in this study identified various resources for providing context in neurological 

therapy, including videos from websites, clinicians collaborating with individual universities, 

and real patients from clinics. These resources were used to integrate knowledge and teach 

clinical reasoning in context. Educators noted that many students lacked experience with 

people with neurological conditions which could impact learning in certain assessment 

domains. Simulation-based education (SBE) is used in health professional education to 

“replace or amplify real experiences with guided experiences and evoke or replicate 

substantial aspects of the real world in a fully interactive manner” (Prince et al. as cited in 

Mandrusiak et al., 2014) and Wright et al. (2018). In the study by Wright and colleagues 

(2018), physiotherapy students completed a simulation-based placement, working in all core 

areas of practice. Clinical competence was evaluated using the Assessment of 

Physiotherapy Practice (APP) tool and also their clinical competence was compared to 

student of the same year who had not participated in the SBE placement. Students who had 

completed the immersive simulation placement achieved higher APP when evaluated in 

subsequent placement compared to those who didn’t participate in this activity. SBE has 

been widely adopted in physiotherapy programs due to challenges of incorporating real 

patient experiences into the classroom setting and to the successes of SBE when compared 

to real life experiences on traditional placements.   

6.4.5 Complexity  

Educators in this study reported complexities in teaching the assessment of people with 

neurological conditions, particularly due to the heterogeneity of the patient cohort. For 

example, two individuals who have had a stroke may present very differently People living 

with neurological conditions may also be living with other conditions that impact their 

activities and participation. Deutsch et al. (2022) in their article presenting a framework for 

making clinical decisions across the lifespan, suggest interview questions that review other 

systems as part of the assessment process This aligns with a report by The Australian 

Institute of Health and Welfare (2024) who reported 38% of Australians were living with two 

or more conditions in 2022. The complexity of many neurological conditions can be difficult 

for students to comprehend, as they are seen as integral to the patient’s identity and level of 

disability (First & Fisher, 2015). In interviews with students about neurological physiotherapy 

(Walker, 2013), they described the challenge of conceptualising new knowledge while 

lacking relevant prior experience. Walker (2013) further highlighted the difficulty of learning 
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clinical reasoning particularly when faced with new and complex presentations. This 

challenge was further exacerbated by students’ limited exposure or interaction with real 

patients with neurological conditions.     

6.4.6 Strengths and limitations  

This is the first study to explore the teaching of neurological assessment to pre-registration 

Australian physiotherapy students. The use of open-ended questions allowed the educators 

to explore their views and perceptions and zoom allowed the researchers to interview 

educators from multiple states within Australia. A limitation of this study is that less than half 

of all the university programs teaching neurological assessment to physiotherapy students 

are represented. Additionally, the web-based audit was only conducted for universities 

whose educators participated in the study, meaning it does not provide a comprehensive 

audit of all programs in Australia that teach the assessment of people with neurological 

conditions. Finally, the audit did not document the placement of neurology within the overall 

curriculum, including the preceding and following topics, which may have influenced the 

content. 

6.5 Conclusion  

All curriculum content related to neurological assessment was taught within a foundational 

module, utilising varied teaching formats. Educators highlighted the importance of learning 

from real patients in context. The five identified themes were intrinsically interconnected: the 

expectations of both staff and students were linked to the complexity of the module, as well 

as the assessment and clinical reasoning involved. Scaffolding was emphasised as a key 

strategy to support the learning of assessments and clinical reasoning in neurological 

physiotherapy. The inherent complexity of the module and the need for developing clinical 

reasoning skills in this area were also highlighted. This identified complexity maybe further 

supported by the development of framework or model to better support the learning of 

assessment and clinical reasoning in neurological physiotherapy for students. The findings 

from this Chapter provide insights into what and how assessment is taught to pre-registration 

students at university, informing the next Chapter, which explores students’ views and 

perceptions of the learning gained both at university and through clinical placement 

experiences. 
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CHAPTER 7 AUSTRALIAN PHYSIOTHERAPY 
STUDENTS' PERCEPTIONS OF NEUROLOGICAL 

ASSESSMENT AND CLINICAL REASONING AFTER 
CLINICAL PLACEMENT: A QUALITATIVE 

INTERVIEW STUDY 

This chapter builds upon the information gathered in Chapters 4 and 3, which used 

systematic review and survey methodologies to investigate physiotherapists’ assessment 

and clinical reasoning practises. It also draws on Chapter 6, which examined the educational 

content provided by university educators and their perceptions teaching assessment and 

clinical reasoning to physiotherapy students. As a continuation, this chapter explored 

students’ perceptions of neurological assessment and clinical reasoning in the context of 

their coursework and clinical placement. 

7.1 Introduction  

The physiotherapy assessment of people with neurological conditions is often complex and 

dynamic, aimed at informing clinical decision-making and treatment. The assessment 

process enables the delivery of effective patient-centred care, requiring physiotherapists to 

employ higher-order thinking, problem-solving, and adaptability (Higgs, 2019). These skills 

are integral components of the clinical reasoning process (McDevitt et al. 2019) and are 

utilised routinely to inform patient care (McDevitt et al., 2019).  

Clinical reasoning in physiotherapy involves making decisions while considering the 

individual complexities of patients and the uncertainty of context and outcomes (Huhn et al. 

2019; Wijbenga et al., 2019). Physiotherapists often find it difficult to define and articulate 

how they address complex clinical problems. A recent scoping review presented in Chapter 

5, sought to explore and synthesize the available literature pertaining to clinical reasoning in 

neurological physiotherapy. This review found that the most frequently included components 

of clinical reasoning were information gathering, evaluation/reassessment, and movement 

analysis/diagnosis.  

In preparation for practice as a qualified clinician, physiotherapy students are introduced to 

clinical reasoning by university educators across various areas of physiotherapy, including 

cardiopulmonary, neurorehabilitation, and musculoskeletal physiotherapy. While there are 

some common principles underlying reasoning across these key areas, it has been 

suggested that each specialty area may employ different models, terminology, and teaching 

contexts (Christensen et al., 2017). Students develop clinical reasoning skills in the 
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classroom which they are expected to apply during placements to achieve competency in 

analysis and planning. 

Teaching neurological physiotherapy, particularly assessment, presents additional 

complexities compared to other areas of the physiotherapy curriculum (Walker, 2013).  The 

challenging aspects of clinical reasoning in neurological physiotherapy has been linked to 

increased fear and anxiety among students (Walker, 2013), suggesting that students may 

benefit from more comprehensive guidance throughout this integrative process.    

Huhn et al. (2019) noted limited agreement on how academic institutions in the United 

States teach clinical reasoning, observing ‘highly variable and inconsistent approaches to 

teaching and assessment within and between programs.’ The lack of consensus on 

teaching, assessment, and research related to clinical reasoning skills result in inconsistent 

teaching among undergraduate students. Scaffolding assessments has been suggested to 

aid in the development of clinical reasoning, as learning this skill is not automatic. Ajjawi and 

Smith (2010) and Rancic et al. (2017) have recommended explicit teaching of the clinical 

reasoning process, including the skills being assessed and reflected upon by educators, 

clinicians and students. In Australia, clinical reasoning competency is assessed during 

placements using the Assessment of Physiotherapy Practice (APP) tool (Dalton et al.  2011). 

A recent study by Wijbenga et al. (2019) explored physiotherapy students’ experiences of 

clinical reasoning during clinical placement using focus groups and semi-structured 

interviews. This study did not specifically address neurology, but three factors were noted to 

influence the learning of clinical reasoning skill. These were: the environment in which 

learning took place, clinical supervisors, and the students themselves. The findings 

suggested that the clinical reasoning skills acquired in the classroom often do not adequately 

prepare students for clinical practice, highlighting the need for further development of these 

skills during clinical placements (Wijbenga et al., 2019). 

To my knowledge there remain gaps in the literature regarding students’ experiences and 

perceptions of learning to assess people with neurological conditions, and the clinical 

reasoning process that accompanies this, both in the classroom, and during clinical 

placement. This study aimed to explore Australian students’ perceptions, beliefs, and 

experiences related to neurological assessment and clinical reasoning within the context of 

their coursework and clinical placements. 

Study Objectives: 
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1. To explore students’ beliefs and experiences regarding assessment processes in 

neurological physiotherapy.    

2. To investigate students’ perceptions of their clinical reasoning processes and abilities, 

and the barriers and facilitators they encounter.     

3. To gain insight into how students’ neurological assessment practices evolve over the 

course of clinical placements.  

7.2 Methods 

7.2.1 Research design 

A phenomenological approach was adopted to gain deep insights into the lived experiences 

of students who participated in the interviews. This methodology was chosen for its ability to 

capture the essence of individual perceptions and meanings associated with the students' 

educational experiences. Study findings were reported according to the consolidated criteria 

for reporting qualitative research (COREQ) checklist (Tong, 2007) (see Appendix P). 

7.2.2 Participants and recruitment 

Participants were recruited using purposive sampling and snowballing as described by 

Parker et al. (2019), based on the characteristics and experiences of the participants relative 

to the research aims. Students were eligible to participate in the study if they had completed 

coursework on the theoretical aspects of the assessment of people with neurological 

conditions, or if they had completed both the coursework and a clinical placement in 

neurology.  

Physiotherapy educators were identified by emails to the head of physiotherapy programs 

across Australia. They were informed about the study via email and asked to distribute a 

recruitment email amongst eligible students. The researcher (JG) confirmed the eligibility of 

the students who responded to the email. This recruitment email contained a link to 

the Qualtrics survey webpage, which contained participant information and the contact 

details of the lead investigator. Upon agreeing to participate by clicking ‘yes’ on the consent 

button, participants were prompted to provide demographic information by answering seven 

questions (see Appendix Q).      

The lead investigator (JG) was a female physiotherapist with a master’s degree in clinical 

rehabilitation, conducting this research as part of her PhD studies. Prior to this study, she 

had no relationship with the participants. JG contacted physiotherapy students who had 

consented to participate to schedule interviews. Interviews were completed at two time 

points. Students who had completed their on-campus neurology subject but had not yet 
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completed a clinical placement in neurology were offered a pre- as well as a post-clinical 

placement interviews while students who had already completed their clinical placement in 

neurology were offered a post-clinical placement interview only. All existing participants were 

asked to refer other students for the study. 

The interview questions were developed by the research team, drawing on findings from 

Chapter 3 and 4 and were adapted from Wijbenga et al. (2019). Interviews were conducted 

and recorded using Zoom software. Participants were informed of the purpose of the 

interviews before they began and the researcher JG introduced herself and gave an 

overview of her roles at university and in clinical practice to the participants (clinician in 

neurological rehabilitation in a teaching hospital, lecturer in neurological rehabilitation, 

experience in regional and metropolitan settings).  

The pre-clinical placement interview focused on various aspects of the assessment of 

people with neurological conditions, including initial steps taken and theoretical approaches. 

The conversation shifted to explore participants’ definitions of clinical reasoning, their 

learning experiences, and the barriers and facilitators they encountered. Participants were 

also asked about their confidence in their clinical reasoning abilities, whether they modified 

their assessment practices at any point in time, and how they used their assessments to 

inform their clinical decisions, including whether they weighted certain aspects of their 

assessment (see Appendix R).  

At the conclusion of each interview, participants were given the opportunity to add any 

further comments and to request a review of their transcripts (no participant requested a 

review) to ascertain if the transcript truly reflected their experiences and views. They were 

also asked to provide the timing of their five-week clinical placement in neurology, so the 

researcher could schedule a follow-up interview post-clinical placement. The post-clinical 

placement interview revisited the same questions as the initial interview and included an 

additional question prompting participants to reflect on their clinical reasoning skills as part of 

the assessment process.   

7.2.3 Data collection and analysis 

Ethical approval was obtained from the Human Ethics Low-Risk Panel, Research 

Development, and Support, Flinders University, South Australia (approval number: 4997) on 

15/12 2021.   

Demographic information obtained through the Qualtrics survey was descriptively analysed 

(measuring frequencies) and tabulated. Recordings from the interviews were downloaded, 
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and transcriptions generated by the Zoom video conferencing software were reviewed for 

accuracy. The zoom captured data was stored safely in a password protected university 

computer. 

The interview data was analysed inductively using qualitative thematic analysis with the 

assistance of NVivo software for data management and coding. This approach developed by 

Braun and Clarke (2006) was used to identify patterns in the data, using the themes to 

address the research aims. The semantic themes developed looked to represent what was 

identified by the respondents. Initial coding of the transcripts was performed by the lead 

investigator (JG). A total of seven transcripts were independently reviewed, with JG and SL 

comparing and discussing the codes. Discrepancies in coding were resolved through 

discussion and the codebook was revised and modified as required to serve as a template 

for analysis (Wijbenga et al., 2019). Similar codes identified across multiple interviews were 

compared and grouped to develop themes and subthemes, which were refined until 

consensus was reached.  

Historically, Sandelowski (1985) as cited in Vasileiou et al. (2018) recommended sample 

sizes that are large enough to allow the development of ‘new and richly textured 

understanding’ of the phenomenon under study, but small enough so that the ‘deep, case-

oriented analysis’.  Lincoln and Guba (1985) state that ‘sampling can be terminated when no 

new information is elicited by sampling more units’. Therefore, interviews were conducted 

until a clear pattern emerged, and no new information or codes were generated from 

subsequent interviews (Hennink et al., 2017; Nyumba et al., 2018).  

7.3 Results 

Thirteen Australian physiotherapy students expressed interest in study participation and 

were contacted by the lead researcher.  Nine physiotherapy students responded to the 

researcher’s email and consented to participate in the semi-structured interviews. Of the 

nine students who participated, four had not yet attended a clinical placement where they 

had assessed a patient with a neurological condition (P1, P2, P3, P7) while five had (P4, P5, 

P6, P8, P9). Of the nine participants, three completed both pre- and post-clinical placement 

interviews (P4, P5, P6). The interviews, which lasted between 10 and 25 minutes, took place 

between 16th March 2022 and 22nd November 2022. 

7.3.1 Participant demographics 

Participants, aged between 20 and 44 years and all female, were enrolled in pre-registration 

physiotherapy courses. One student (11%) was enrolled in a doctor of physiotherapy (n=1, 
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11.1%), five (56%) in a master of Physiotherapy, and three (33%) in a bachelor’s degree. At 

the time of the interviews, participants were residing in Victoria and South Australia (see 

Table 7-1).  

Table 7-1 Participant demographics (data from 2022) 

Participant Gender Age Pre-registration course Year Level State 

P1 F 26 Master of physiotherapy 1 Victoria 

P2 F 20 Bachelor of physiotherapy 3 Victoria 

P3 F 21 Bachelor of physiotherapy 3 Victoria 

P4 F 44 Master of physiotherapy 1 South Australia 

P5 F 25 Master of physiotherapy 1 South Australia 

P6 F 24 Doctor of physiotherapy 4 Victoria 

P7 F 26 Master of physiotherapy 1 Victoria 

P8 F 24 Master of physiotherapy 1 Victoria 

P9 F 24 Bachelor of physiotherapy 3 Victoria 
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7.3.2 Themes 

The analysis revealed five major themes: process and components of assessment, 

treatment planning, patient-centred care, learning clinical reasoning, and assumptions and 

biases. These themes were derived from 26 codes (Table 7-2). Five codes were reported by 

more than half of the participants: ‘modify assessment/ first steps’ (n=12), ‘defining clinical 

reasoning’ (n=9), ‘factors influencing confidence with clinical reasoning’ (n=9), ‘patient 

choice’ (n=7), and ‘context/patient complexity’ (n=7). For detailed information of the themes, 

codes, and exemplars see Appendix T. 
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Table 7-2 Themes and codes (data from 2022) 

 Theme Codes Number of 
quotes 

Attributed 
participants 

1. Process and components 
for assessment 

Assessing a domain whilst observing another 6 5 

Choosing appropriate outcome measures 4 4 

Modify assessment and first steps 17 12 

Understanding progression 4 5 

Defining clinical reasoning 9 8 

2. Treatment planning 

Don’t know what will work 3 2 

Basis for intervention 4 4 

Trial & error 4 4 

3. Patient-centred care 

Patient choice 11 7 

Omitted assessment domains based on patients’ 
ability 6 6 

Real-life patients 7 5 

4. Learning clinical reasoning 

Context and patient complexity 10 7 

Patient variability 6 4 

Overwhelming knowledge and information 
overload induces anxiety 6 5 

Observe other clinicians 4 4 

Practice using clinical reasoning forms/problem 
lists 6 5 

Practice with peers 4 3 

Watching videos during class 6 6 

Real-life patients 7 5 

Clinical reasoning is functional in neuro rather 
than impairment-focused 5 4 

Clinical reasoning varies according to the 3 core 
areas 7 4 

Factors influencing confidence with clinical 
reasoning, 11 9 

5. Assumptions and biases 

Blurring of clinical reasoning and clinical decision-
making, 11 5 

Missing steps in clinical reasoning, omitted 
assessment based on patient ability 6 6 

Patterns 3 2 

*Note: Figures include data taken from both pre and post timepoints. 
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7.3.2.1 Theme 1- Process and components for assessment 
Participants shared their approaches, the how, to assessing neurological patients and 

highlighted what they considered most important. Participants in both pre- and post-clinical 

placement interviews reported to complete a structured assessment, initially without 

modifications for different patients: “[when asked: would you modify what you assess and 

maybe leave things out?] probably not at the start” (P5). 

Participants reported gathering information while interviewing their patients and also 

observed how they moved or walked into the room while talking to them. They noted that 

selecting appropriate outcome measures was challenging due to difficulties with patient 

communication and tolerance: “also that communication thing, you know, like, do you need 

something just quick and easy, because they're going to get easily bewildered” (P4).  

Participants did not always assess patients using a uniform approach. At times they asked 

fewer questions if patients presented with more straightforward cases:  

[whilst observing their supervisor during their assessment of a patient] I was just 

with a supervisor the whole time. It was a lot more succinct I guess than what we 

learn in um. everything that's possible but like. It was 4 questions in terms of like, 

I get the idea in terms of the whole angle of discharge, but she was just like that 

patient was very straight forward like a mild stroke (P5). 

Alternatively, if the patient was more severely affected by their condition, participants 

adapted their approach accordingly: “when you walk into their room. Um, obviously if they're 

bed-bound, then that's gonna be a little bit different, but yeah, obviously you can still pick up 

on things that you are doing and you wanna look at” (P8).  

Participants reported that patient choice, as demonstrated in the goal setting process, was 

considered an integral part of the assessment and was valued by the patient. Understanding 

how to modify or progress the patient during therapy as a part of the evaluation process, was 

difficult to determine as reported the participants. Patient progress was noted to vary 

between patients, and it was noted by participants in their final interview that they had 

learned during the clinical placement to give higher-intensity therapy sessions (P2). When 

assessing patients on clinical placement, participants often moved straight from a step-by-

step approach (in assessment) to focusing on patient goals and function: “a bit more 
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weighting towards what they need to achieve …  more to achieve this sort of goals. This is 

something for them was to be able to go up free stairs to get into the house” (P2).  

Two participants, in post-placement interviews, reported excluding assessment domains that 

were too difficult for their patient to complete: “Don’t want to do an assessment where you 

are setting them up to fail [too difficult]. Prefer to select an assessment I know they will be 

able to do” (P6). 

When asked to define clinical reasoning, participants reported a range of interpretations 

such as: “listing what the issues are that you want to work on, maybe seeing how they… 

interplay” (P4), “clinical reasoning, I guess with neuro it's very much more trial and error. I 

would say that's the way I would interpret it” (P7), “it’s kinda what goes on in your head” 

(P5). 

Participants viewed clinical reasoning as a pathway for identifying the primary issues 

affecting the patient, which then informed the development of a treatment plan: “clinical 

reasoning is a way of helping to identify, okay, this is actually what's going on and this is how 

this is how it's gonna inform my treatment basically” (P5).  

7.3.2.2 Theme 2 -Treatment Planning 
Participants described how they planned their treatment sessions, and what factors 

influenced their choice of treatment. “There was definitely no sort of a process whatsoever. It 

was always just what's going to work for this patient, which is hard at the start” (P4). 

They felt unsure about what treatment would work and based their interventions on aspects 

they believed could be modified: 

What is modifiable? Strength is obviously easier to address than spasticity- I feel 

like I still don't understand how to treat it strengthen both sides and give Botox …  

Focus on what you can change, like gait so you strengthen dorsiflexors of stretch 

under the foot (P6). 

7.3.2.3 Theme 3 - Person-centred care 
The participants appeared to value the opinions and goals of their patients during the 

assessment process and using this information to guide decisions regarding treatment: “it 

depends on what the patient wants to do. If I want to work on rolling and they want to work 

on sitting, we do sitting and dynamic balance and use outcome measures” (P4). 



 

132 

They wanted to be responsive to each patient as an individual, which often required 

managing uncertainty:   

She will tell me to come up with a plan [the supervisor] and then you look at the 

plan and that will not work. Or you have a plan and they [patient] come in a week 

later and they are like blah blah blah happened, I had a fall and then you have to 

start again and replan on the spot (P8). 

7.3.2.4 Theme 4 - Learning Clinical Reasoning 
Participants felt that clinical reasoning in the assessment of neurological patients during 

clinical placements had a functional focus:  

I feel like when you're out on placement with real people, it's redundant (clinical 

reasoning). In that sort of subacute stage, because you want to see what they're 

capable of (the patients), like walking, etc. So, I feel like, yeah, a lot of emphasis 

was placed on it [clinical reasoning in the classroom], and really didn't use it 

much on placement (P9). 

Participants were asked about the facilitators and barriers to learning clinical reasoning. 

They reported feeling overwhelmed by the amount of knowledge required to understand 

patient presentations, which induced anxiety. Clinical reasoning was experienced differently 

across the various areas of physiotherapy. More than half of the participants identified 

barriers related to the clinical setting, patient complexity, and variability (n=7). They 

expressed that the severity of patients’ presentations during placement impacted their 

learning experience: “neurological patients have some quite debilitating symptoms from 

something like a stroke or spinal cord injury … (these are) more severe and presentations 

are a bit more confronting” (P6). 

Facilitators for learning clinical reasoning included observing other clinicians completing 

assessments, practicing with clinical reasoning/problem lists, collaborating with other 

students, watching videos during class, and working with real patients on placement.  

Watching videos and practicing using clinical reasoning/problem lists were reported as 

useful in half of the interviews: “based on examples we have problem lists. What is the 

problem – what are the causes, and why do they have weakness or balance issues? During 

placements, we get to practice and make as many problem lists as possible” (P4), “so we did 
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inquiry guides, where we had a case study and we followed the case study, which in 

hindsight is really good……… we would watch a video of a patient and then come up with 

questions” (P7).  

Factors believed to affect confidence in clinical reasoning included anxiety about the 

unknown, the complexity of the subject, and expectations surrounding placement 

experiences: 

Not that confident, I think it is a very complex subject and area and then I didn't 

expect to see stroke patients, but all the patients I saw were cerebellar ataxia, 

vestibular, PD, and I or 2 strokes. I felt very thrown in at the deep end. It was 

great though because it was something I hadn't seen so it was good though but 

not prepared (P7).  

Other participants felt that positive supervisor interactions assisted them with confidence: 

“Reasonably. I felt good going into the placement at XXXX I mean, obviously I was very 

lucky to have excellent supervisors and, and yet it was very supported” (P4). 

7.3.2.5 Theme 5 - Assumptions and biases 
Participants reported on the assessment process from a perspective that was not grounded 

in theory or evidence-based practice. They also made assumptions as to why assessment 

domains were included or excluded:  

you have all the knowledge from the topic from the theory, and then you use this 

when assessing patients, and everyone is different so that makes it hard. Then 

you try and work it out and if it doesn’t work you try something else (P4). 

So you know what you're looking at [the diagnosis of the person with a 

neurological condition] … from what I know is that you don't really get that so 

much with neuro so you don't get that kind of thing it’s prioritizing right … I don't 

know my priority until I get to a certain ward where it's like, acute. And I think it's 

like, they just need to discharge and figure out where they're going. So that's, 

that's the priority (P9). 
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7.4 Discussion 

This is the first study to explore physiotherapy students’ perceptions, beliefs, and 

experiences regarding assessment and clinical reasoning after completing coursework and 

clinical placement in neurology in Australia. The findings suggest that elements included in 

the students’ assessment of people with neurological conditions were influenced by factors 

related to patients’ goals and perceived abilities. Students identified the complexity and 

extensive knowledge required to manage people with neurological conditions during clinical 

placement as barriers to learning clinical reasoning. Additionally, students reported that 

learning from others, both in the classroom and through observing qualified health 

professionals with real patients during placement, was important for developing their clinical 

reasoning skills. 

7.4.1 Learning to implement assessment processes in neurological 
physiotherapy 

Acquiring skills in physiotherapy encompasses various forms of learning, from theoretical 

knowledge to evidence-based practice, and is a highly individualized experience (Leahy, 

2017; Walaker, 2019). The learning approach adopted by physiotherapy students is 

influenced by theory, context, teaching strategies, the nature of the educational environment, 

and evaluation methods, all of which shape their learning (Stoikov et al., 2022). These 

factors differ before and during clinical placements (Murthy et al., 2013). During clinical 

placement, learning becomes more active than in the classroom setting, with a greater 

emphasis on problem-based learning, which fosters deep learning and enhances critical 

thinking. This learning approach is essential when using assessment findings to develop 

hypotheses and management plans for patients as part of the clinical reasoning process 

(Walankar, 2019). This study supported this active learning style, as participants reported 

that interacting with real-life patients or viewing patient videos enhanced their assessment 

learning. Participants identified domains to consider during the assessment process, such as 

communication and patients’ tolerance for activities, which added complexity. Walker (2013) 

also identified complexity as a significant factor in learning neurology for physiotherapy 

students.  

Patient choice was highlighted as a key component of assessment, particularly concerning 

therapy goals and progression. Participants aimed to be responsive to individual patients, 

which often involved managing uncertainty about how to adjust treatment plans. On 

placement, participants learned to increase the intensity of interventions, a practice 

supported by evidence on neuroplasticity principles (Kleim, 2011; Pin-Barre et al., 2017) and 

stroke rehabilitation (Crozier et al., 2018). Participants valued incorporating patients’ goals 
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and opinions into the assessment process, using this information to guide decisions 

regarding treatment, as recommended by the Stroke Foundation in the Clinical Guidelines 

for Stroke Management (2024). Focusing on patient goals during assessment and 

management can empower patients, positively impacting adherence to physiotherapy 

exercises, as noted by Karingen et al. (2011).  

7.4.2 Learning to implement clinical reasoning processes in neurological 
physiotherapy 

Clinical reasoning is a cyclical process that evolves with experience (Knecht-Sabres, 2013). 

While expert clinicians typically have highly developed clinical reasoning skills, novice 

practitioners often find it difficult to grasp (Delaney & Goulding, 2014). This study found that 

participants used varied definitions of clinical reasoning, encompassing key components of 

the clinical process, such as compiling a list of problems to inform treatment, in line with 

Dimitriadis et al.’s (2016) framework for the management of patients with neurological 

disorders. However, the study also revealed that students miss certain steps in the clinical 

reasoning process, such as interpretation, and do not always perform clinical reasoning 

using a sequential approach as described by Dimitriadis et al. (2016). Wijbenga et al. (2019) 

explored students’ experiences of clinical reasoning during placement and found that the 

environment, clinicians supervising physiotherapy students, and the students themselves 

were factors influencing learning clinical reasoning skills. The present study identified that 

clinical reasoning skills acquired in the classroom need to be further developed once on 

placement. Delaney and Bragge (2009) used student interviews to identify helpful teaching 

strategies to student learning on placement, reporting educators who modelled good 

treatment and allowed time for reflection positively impacted on learning. This is supported 

by our study, in which participants reported that the observation of their supervisor and other 

clinicians facilitated their assessment and clinical reasoning skills while on placement. They 

then felt able to use the skills learned through observations to model their practical skills.  

7.4.3 Factors influencing confidence with clinical reasoning 

This study identified the bridge between theory and practice as a factor influencing 

confidence in clinical reasoning. Participants reported barriers to clinical reasoning because 

of the complexity of theoretical knowledge and anxiety of the unknown (when beginning 

placement). However, complexity is essential for improving the skills of applying knowledge 

during clinical placement (Sellberg et al., 2022). In preparation for registration, clinical 

placements provide exposure to various organizations and patients with their associated 

challenges, including problem-solving (Sellberg et al., 2022). Anxiety has also been 

identified among students during clinical placement. Physiotherapy students have assigned 
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theoretical content to be learned, and uncertainty about what is expected of them as factors 

influencing this (Gallasch et al., 2022). Participants felt that positive supervisor interactions 

assisted them with confidence, which is in agreement with findings from Wijbenga (2019), 

who noted clinicians who supervise physiotherapy students were an influencing factor for 

clinical reasoning confidence. 

7.4.4 Assumptions and biases 

In a study teaching medical students about implicit bias by Gonzalez et al. (2014). The 

authors noted the influence of implicit bias on decision making. This is supported by the 

present study, which identified assumptions and biases related to what were included as 

assessment domains and treatment planning as part of the decision-making process. The 

assessment was reported to be not based on theory or evidence, but rather on ‘trial and 

error.’ Participants also reported using ‘trial and error’ to support their treatment choices if 

the theory did not help them in making clinical decisions. There was a degree of uncertainty 

about what would be effective considering the complexity of the situation. This disagrees 

with Hruksa et al. (2016), who found that novice practitioners rely more on theoretical 

knowledge, and that this changes with experience.  

7.4.5 Strengths and limitations 

While this study provides valuable insights into the transition from physiotherapy student 

theory to clinical practice on placement, there were some limitations. The interviews were 

quite short in length and conducted on Zoom. Participants were students studying in Victoria 

and South Australia only, and only three participants completed both a pre- and post-clinical 

placement interview due to the timing of clinical placements with neurological patients and 

participants’ availability. This study did not identify any additional information on participant 

performance at university or if they had a particular liking for the area of neurology. Students 

were not asked whether they had been placed in any other area of practice, which may have 

affected their view of their clinical reasoning ability in people with neurological conditions. 

Future research in this area could include the use of social media platforms to maximise 

student recruitment. 

7.5 Conclusion 

This study identified varying understandings of what clinical reasoning is and revealed that 

students include limited assessment domains only, mostly guided by patient goals and the 

perceived abilities of patients. Students reported the value of observing others, whether 

peers or qualified health professionals interacting with patients to facilitate their learning.  
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How can students be supported in using and developing their clinical reasoning skills for 

neurological patients during placement? The barriers of anxiety and feelings of being 

overwhelmed regarding knowledge and patient complexity and variability, as reported by 

students in this study, must be addressed. More structured explicit ways of teaching 

assessment and clinical reasoning and the use of theoretical frameworks (Garner et al., in 

press) may assist in guiding the clinical process in the classroom and placement. Further 

research is required to explore the views of clinicians who supervise physiotherapy students 

on placement to identify effective strategies specifically to employ in order to develop student 

clinical reasoning skills within the clinical environment in neurology. 
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CHAPTER 8 DISCUSSION 

This thesis aimed to comprehensively explore assessment and clinical reasoning in 

neurological physiotherapy, in relation to clinical practice and teaching. The research aims 

were addressed through a series of five complementary studies. This chapter synthesises 

and discusses the key findings in relation to the thesis’ research questions, brings these 

findings together, contextualising them in the context of the existing literature.  

The significance of the findings and their key implications are presented, offering insights 

into current practices and potential areas for improvement in neurological physiotherapy 

assessment and clinical reasoning. Additionally, this chapter acknowledges the strengths 

and limitations of the overall body of work.  

Finally, based on the outcomes and identified gaps, recommendations for future research 

are proposed. These suggestions aim to guide subsequent investigations in the field, 

fostering continued advancement in neurological physiotherapy practice and education. 

8.1 Thesis Research questions and key findings 

1. What are the essential domains explored by physiotherapists during the clinical 

assessment of adults with neurological conditions? (Chapters 3 and 4) 

The study findings suggest that the five most frequently included assessment domains in 

clinical practice are function, postural alignment and symmetry, gait, balance, and muscle 

strength (Chapter 3) with emerging consensus amongst registered physiotherapists in 

Australia for the additional domains of falls and safety, goal setting, range of movement, 

pain, coordination, activity tolerance and upper limb (Chapter 4, Garner et al., 2024). There 

was variability in assessment in clinical practice (Chapter 4) which was not consistent with 

expert textbooks (Garner & Lennon, 2018; Porter, 2013) and not supported by the findings in 

Chapter 6, where a structured assessment was recommended by educators. Goal setting as 

an included domain was reported in Chapter 4 by over half of the respondents. This was 

emphasised as a key domain when teaching assessment and highlighted by students in 

Chapter 7 as influencing their inclusion of assessment domains. This is supported by 

findings from the scoping review, Chapter 5 which identified collaborative goal setting as a 

clinical reasoning component in 64% of the included studies and papers. 

2. What measures are used as part of the assessment of people with neurological 

conditions? (Chapters 3 and 4)  
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The use of outcome measures identified as part of clinical assessment, aligns with 

recommendations in expert textbooks (Lennon et al., 2023), and study findings including 

surveys (Van Peppen et al., 2008; Yoward et al., 2008) and an observational study (Tyson et 

al., 2010). The use of standardised measures was also identified in more than half of the 

qualitative studies in Chapter 3 finding, linking concepts of familiarity and experience to use 

in clinical practice. Chapter 4 revealed that respondents employed a wide range of measures 

beyond standardised tools, including quality of life measures, condition specific measures 

and self-devised measures. This diversity in measurement approaches concurs with the 

survey of self-reported measure use conducted by Van Peppen et al. (2008). The breadth of 

measures utilized reflects the complex nature of neurological conditions. 

3. What are the factors that influence physiotherapy assessment of adults with neurological 

conditions in clinical practice? (Chapters 3 and 4)   

In the systematic review (Chapter 3), clinical experience was found to influence assessment 

and the use of standardised measures. In the survey (Chapter 4) more experienced 

physiotherapists reported including less assessment domains in their assessment than less 

experienced physiotherapists. It is generally accepted that clinicians with more experience 

deliver higher quality care (Choudry et al. 2005) than less experienced clinicians. A 

systematic review by Choudry et al. (2005) exploring the relationship between physician 

experience and performance found there was variability in performance with increasing 

years of experience. This thesis highlights the first research undertaken in physiotherapy 

that has reported on the influence of clinical experience on assessment practices.  

Chapter 4 identified that barriers and enablers to assessment were related to the therapist- 

case load, knowledge and skills, and intrinsic patient factors such as medical stability and 

motivation. In the literature, studies have explored barriers and enablers to interventions in 

physiotherapy but not assessment practices (Dickson et al., 2024; Gleadhill et al., 2022). 

Severity and complexity of patients were referred to frequently as a barrier to assessment. 

Complexity of patients influenced time taken to complete an assessment, noting the more 

complex the patient the more time it took to complete. The complexity of people with 

neurological conditions compared to people with other medical conditions is well known 

(Baker et al., 2011; Giles, 2010; Walker, 2013), however no studies have explored the 

impact of complexity on assessment in physiotherapy.  

Therapeutic approaches in neurorehabilitation are based on neurophysiological principles of 

motor control and recovery (Bhalerao et al., 2016). There often is a dilemma about which 

approach to use in clinical practice, and this leads to a lot of variation in use of approaches. 



 

140 

Despite evidence that different approaches are used to inform treatment practices, the 

findings from the survey (Chapter 4) did not reveal any evidence to suggest that therapeutic 

approach influences assessment practices.   

4. Which clinical reasoning frameworks are used in neurological physiotherapy? What is the 

existing evidence underlying the clinical reasoning process and its components in 

neurological physiotherapy? (Chapter 5) 

A scoping review of the literature identified 25 frameworks developed to guide clinical 

reasoning (Chapter 5). The most referenced framework was the ICF (Chapter 5), developed 

by the World Health Organisation (WHO, 2001; Bagraith & Strong, 2013) and included in the 

Australian and New Zealand Physiotherapy Threshold Standards (Physiotherapy Board of 

Australia and New Zealand, 2023). The ICF provides a common language to guide 

interventions, goal setting and evaluation (Nguyen et al., 2018). However, the ICF was not 

referred to in the clinical practice studies. Spoladore et al. (2021) noted that the ICF 

framework is not universally adopted in clinical practice due to decreased understanding and 

operational knowledge. The majority of theoretical frameworks identified in Chapter 5 were 

designed to provide guiding principles for physiotherapy management in a neurological 

condition, however as yet there is no literature to support their use in clinical practice. The 

scoping review identified five key components of clinical reasoning that were consistently 

cited in over 70% of the studies examined. These components include information gathering, 

hypothesis formation, collaboration with clients, movement analysis / diagnosis, and 

evaluation/reassessment. Despite this finding, the review concluded that further research is 

necessary to develop a comprehensive clinical reasoning framework specifically tailored to 

neurological physiotherapy to facilitate congruency between education and practice. This 

finding underscores a significant gap in the current understanding and application of clinical 

reasoning. 

The systematic review in Chapter 3 identified the clinical reasoning components of 

hypothesis formation and trigger for pattern recognition. Clinical reasoning was linked to 

concepts of experience which was found to guide prognostication and an in depth 

understanding of movement behaviours. The findings of the survey in Chapter 4 identified 

that clinical reasoning skills were found to be an enabler of assessment. In Chapter 5 

movement analysis was frequently included in theoretical clinical reasoning frameworks. The 

inclusion of movement analysis as an important method of assessment is in agreement with 

expert textbooks (Lennon et al., 2023) and studies linking movement analysis to hypothesis 

generation (Fisher, 2020; Buckley et al., 2019). The least frequently included components of 

clinical reasoning were referral/discharge planning and collaboration with patient about 
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assessment (Chapter 5). This was surprising as collaboration with patients is an essential 

part of other included domains such as goal setting (Levack, 2024).  

6. How is physiotherapy assessment of people with neurological conditions taught to 

students and what is included in the curriculum in physiotherapy modules that teach the 

assessment of people with neurological conditions at universities within Australia? (Chapter 

5)  

All physiotherapy programs audited as part of this research incorporated learning objectives 

that reflected the development of clinical reasoning (Chapter 6).  

All curriculum content for neurology subjects were taught together with foundational modules 

before commencing the neurological physiotherapy subject. Educators in Chapter 6 reported 

on teaching more basic conditions such as stroke before more complex conditions later in 

their subjects. Scaffolding of teaching in this area of practice is important due to the 

complexity of this area of physiotherapy. Educators reported complexity as a factor to 

consider when teaching neurological physiotherapy.   

The curriculum included a structured assessment, impairments, standardised measures, 

goal setting, and evidence-based practice. Teaching methods included online and face to 

face with independent learning and a flipped classroom approach. These teaching methods 

are indicative of experiential learning methods which has shown to be beneficial for student 

learning of clinical reasoning (Sikandar, 2015).  

7. What are the views and experiences of physiotherapy students pre-and post-clinical 

placement regarding assessment processes and clinical reasoning abilities? (Chapter 7) 

In the final qualitative study, presented in Chapter 7, students identified their assessment to 

be influenced by intrinsic patient factors such as patient goals, communication, fatigue, and 

the condition itself (Chapter 7).  Focusing on the needs of the patient has been linked in the 

literature to improved healthcare outcomes (Delaney et al., 2018) and recently 

understanding the patient’s experience has been an increased focus of healthcare 

(Ferguson et al., 2013) and physiotherapy education (Killingback et al., 2022). In addition to 

questions about assessment, physiotherapy students in Chapter 7 were asked to define 

clinical reasoning. The definitions were quite variable amongst the respondents, with a few 

students not able to answer. This suggests uncertainty regarding what clinical reasoning was 

in the context of neurological physiotherapy. Wijbenga et al. (2019) explored physiotherapy 

students’ experiences of clinical reasoning during clinical placement. Interviews with 
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students highlighted feeling of unpreparedness and the need to further develop their clinical 

reasoning skills once on placement.  

8.1.1 Assessment of people with neurological conditions  

Physiotherapy assessment typically follows a structured approach, beginning with a 

subjective examination followed by an objective examination, often incorporating 

standardised measurement tools (Garner & Lennon, 2018). The ICF (WHO, 2001) provides 

a comprehensive framework that enables physiotherapists to systematically evaluate and 

understand a patient's condition beyond just their diagnosis. The ICF allows physiotherapists 

to identify and contextualize impairments, activity limitations, and participation restrictions, 

facilitating a holistic understanding of the patient's functional status and goals.  

The scoping review highlighted the ICF as the most frequently identified framework, 

underscoring its significance in guiding clinical reasoning and practice in physiotherapy. 

However, while the ICF offers a valuable conceptual framework, its full implementation within 

clinical practice requires further research.  

8.1.2 Structure and domains of assessment  

The use of a structured assessment was reported by all educators in the educator interviews 

and web-based audit (Chapter 6). Nearly a quarter of educators reported using a functional 

assessment, nearly all employed an impairment assessment, and just under half used 

assessments based on the ICF framework. However, findings from the student interview 

study (Chapter 7) suggested that assessment approaches are not always structured and 

may vary during clinical placement. Results from the survey (Chapter 4) revealed that 

practicing physiotherapists adopt a flexible approach to assessment, which may suggest that 

assessment may be guided by other factors. The structure of assessment described by 

Garner et al. (2023), and within the ICF, recommend the inclusion of many domains, as 

supported by expert textbooks (Lazaro et al., 2019). Interestingly, some recommended 

domains, such as mental state, communication, sensation, tone, chest status, vision, and 

reflexes, were not identified as important parts of assessment by the systematic review 

(Chapter 2) or by physiotherapists completing the survey (Chapter 4). However, assessment 

of patients’ function emerged as a frequently included domain across all studies. The 

purpose of assessment is to identify modifiable domains that can be addressed and treated 

in collaboration with the patient (Garner & Lennon, 2018). The assessment of impairments, 

as identified in chapters 3,4,6 and 7 determines the presence or absence of each 

impairment and how it may contribute to changes in movement and function (Lang et al., 

2013). While the inclusion of standardised measures as part of assessment was identified 
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across all studies in this thesis, they do not appear to be at the forefront of assessment 

practices. This is evidenced by students reporting uncertainty about which measures to 

include (Chapter 7). 

The focus on function in physiotherapy assessment as part of rehabilitation is supported by 

evidence, particularly stroke rehabilitation studies. Research exploring person-centred goal 

setting in stroke populations consistently demonstrates that patients prioritise regaining 

functional abilities (Salter et al., 2008; Kristensen et al., 2015). Improving aspects of function, 

such as transfers, walking and feeding oneself, is very important to patient success in 

therapy. Walking and mobility have also been identified as predictors of returning to pre-

stroke participation levels (Docteur et al., 2012; Singham et al., 2015). These functional 

aspects of assessment are typically evaluated by observation or movement analysis. The 

systematic review study (Chapter 3) identified the use of senses as a significant method of 

assessment. This finding was further corroborated by clinical practice studies and theoretical 

framework papers examined in the scoping review (Chapter 5). The consistent emergence of 

sensory assessment as it applies to function across multiple studies and frameworks 

emphasizes its fundamental role in comprehensive physiotherapy evaluation. 

Movement analysis has been identified as an integral component of the assessment process 

(Wallace et al., 2024) and was consistently reported across all studies in this thesis. 

Movement analysis uses observation skills to evaluate functional tasks, such as gait, and 

has been linked to hypothesis formation, informing clinical decision making (Wallace et al., 

2024). Chapter 5 highlighted movement analysis as a crucial element of the clinical 

reasoning process. The assessment process, including movement analysis, forms a 

fundamental part of clinical reasoning in physiotherapy (Garner et al., 2024). However, this 

thesis's findings reveal a gap in understanding regarding the frequency and timing of 

movement analysis re-evaluation during therapy, as well as how it specifically informs 

ongoing physiotherapy management. It is possible that this re-evaluation is highly 

individualised to the therapist, particular patient or context. These results lead one to reflect 

on the teaching of neurological assessment, particularly how movement analysis is 

emphasised in the educational setting. Methods of assessment, such as movement analysis, 

is a method of assessing function and a key method that may be used in teaching 

assessment. When combined with other domain-specific assessment methods, movement 

analysis enables physiotherapists to develop a ‘picture’ of the status of the patient (Garner & 

Lennon, 2018). This information can be used as a foundation for developing hypotheses, 

which is a critical step in the clinical reasoning process (Vignaud et al., 2023). This 
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underscores the importance of teaching students not only how to perform movement 

analysis but also how to integrate this information into their clinical decision-making. 

8.1.3 Person-centred care  

Person-centred care is at the forefront of assessment and therapy. This was supported by 

free text survey responses in Chapter 4 where goals and strength were the most frequently 

identified domains, and in the student interviews (Chapter 7) where the respondents chose 

domains to assess based on their patient goals. However, what appears to be lacking in 

students' approach to patient assessment is a systematic and comprehensive physical 

examination that evaluates and analyses information supporting or negating a movement-

related hypothesis reflective of the neurological condition (Tan et al., 2022). It is important 

that patients are listened to, and there should be an additional vital step that brings together 

the patient’s views, beliefs, and goals, with the physiotherapist’s knowledge and experience. 

This integration develops a shared clinically reasoned viewpoint that informs further decision 

making (Tan et al., 2022). Our studies do not clearly indicate whether students developed 

such a shared reasoning viewpoint or how they incorporated additional steps in their 

assessment process. This raises important questions: Could identification of patient goals be 

at the expense of including other patient related domains, such as sensation or balance? 

Given that students in Chapter 7 reported only a few identified domains, it remains unclear 

whether their treatment approach is limited to what was assessed initially in relation to goals, 

or if other domains are evaluated at different stages of patient management. This gap in our 

understanding highlights the need for further research into how students integrate 

comprehensive assessment techniques with patient-centred goal setting. 

8.2 Clinical reasoning in neurological physiotherapy  

8.2.1 Definition, Perception and Components 

Definitions of clinical reasoning in physiotherapy are often based on the work of Higgs et al., 

(2019) who describe it as a social, cognitive and interactive process. This process is 

intrinsically linked to assessment and includes ‘physical handling’ of the patient (Higgs & 

Jones, 2019). It also involves the therapist interacting with family members and the wider 

healthcare team.   

What is different about applying clinical reasoning in people with neurological conditions? 

Ansakorpi et al. (2017) explored medical students’ perceptions of learning neurology using 

survey methodology and found that nearly all respondents (95%) reported insecurities about 

their own performance, along with fear and anxiety. These feelings were preliminary 

attributed to the added complexities of neurology and challenges in the interpretation of the 
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clinical findings of people with these conditions, suggesting difficulties with clinical reasoning. 

This aligns with Walker’s (2013) findings on physiotherapy students’ experiences in 

neurology learning. The physiotherapy students interviewed in Chapter 7 were asked to 

share their definition of clinical reasoning. There was variability in the definitions of clinical 

reasoning, suggesting that there was a lack of uniformity in their understanding of the 

process. This conflicts with findings of Cruz et al. (2012) who explored the perceptions of 

final-year physiotherapy students regarding clinical reasoning in musculoskeletal practice, 

where understandings of clinical reasoning were clear and focused primarily on diagnostic 

reasoning. Dimitriadis et al. (2016) expand on the definition provided by Jones and Rivett 

(2003), linking it to the approach undertaken by the physiotherapist. This connection is 

supported by the survey results (Chapter 5), where respondents reported using a flexible 

approach to assessment. This suggests that the clinical approach of the physiotherapist may 

be linked to their clinical reasoning process, as confirmed by Dimitriades et al. (2016).   

The findings of this thesis suggest a potentially limited understanding of what clinical 

reasoning is in neurological physiotherapy, with gaps identified in specific components of 

clinical reasoning as described in Chapter 4. The components of clinical reasoning identified 

in this thesis align with expert textbooks (Musolino & Jensen, 2024, p. 4-7), literature (Tyson 

et al., 2008) and practice thresholds (Physiotherapy Board of Australia and New Zealand, 

2023). However, some components of clinical reasoning described in the literature were not 

identified in this thesis, notably awareness and metacognition. Reflection, a component of 

clinical reasoning included in physiotherapy threshold requirements (Physiotherapy Board of 

Australia and New Zealand, 2023), was not highlighted as a key component in this thesis. It 

was not reported by educators (Chapter 6), or students (Chapter 7) during interviews, and 

was identified in less than a quarter of conceptual frameworks specific to assessment of 

neurological conditions (Chapter 5). These findings suggest there is insufficient information 

about reflection as part of the clinical reasoning process, its teaching to students, and its 

utilisation in clinical practice.  

The ICF was the most referenced framework in Chapter 5, recommended to guide 

physiotherapy clinical practice (WHO, 2001). However, this Thesis and the literature provide 

little evidence on how and when this framework is used clinically for people with neurological 

conditions. The primary research papers included in the scoping review in Chapter 5 did not 

identify components directly related to the ICF framework, highlighting a potential gap 

between theoretical recommendations and clinical application. 

8.2.2 Structure and development 
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A need for a more structured approach to the clinical reasoning processes was identified by 

clinicians (Chapter 4), the theoretical framework papers (Chapter 5), and educators (Chapter 

6).  A suggested structure could be the one offered by Garner et al. (2024, p. 42). This 

model offers some structure and identifies considerations for clinical reasoning (see Figure 

8.1 below). It includes organisational, therapist and patient factors that must be considered 

and have impact during the clinical reasoning process. It also indicates that throughout the 

process of clinical reasoning there are extrinsic and intrinsic patient factors that are triggers 

for reassessment. This may lead to a revision of the most recent movement related 

hypothesis. 

Figure 8-1 Clinical reasoning considerations* (Garner et al., 2024) 

 

* This figure was published in Physical Management for Neurological Conditions, 5th edition, S. 

Lennon, G. Ramdharry, & G. Verheyden (Eds.), Clinical Reasoning in Neurological Physiotherapy: 

Assessment and Treatment Principles.  p. 42, Copyright Elsevier (2024). 

Physiotherapy educators (Chapter 6) and students (Chapter 7) reported that practicing 

clinical reasoning skills aided their development, utilising tools such as problem lists and 

clinical reasoning forms. This aligns with Furze et al.’s (2015) study, which explored clinical 

reasoning development in physiotherapy education using clinical reasoning reflection 

questionnaires and a clinical performance instrument. Their findings suggest that students 

who can reflect on their progress early in the learning process (‘focus on self’) are better able 
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to develop clinical reasoning skills. As learning progresses, the context becomes 

increasingly important, a notion which is supported by the findings from this thesis.  

There is an inevitable link between what university educators teach about clinical reasoning 

and students’ perception of what clinical reasoning is and how to develop it, as one informs 

the other. The development of clinical reasoning skills begins in the classroom (Christensen 

et al., 2018; Furze et al., 2015) and is further developed during clinical placements (Furze et 

al., 2015). Clinicians supervising physiotherapy students, as reported in Chapter 4, identified 

a few strategies to support students in developing their assessment and clinical reasoning 

skills whilst on placement. This was not the primary focus of this thesis. There is limited 

evidence in the literature about clinical supervisor support in neurological physiotherapy 

areas of practice, which falls outside the scope of this thesis. It has been suggested that 

development of clinical reasoning skills requires a higher level of cognitive learning 

(Forehand, 2010). Flew et al. (2013) explored reasons behind failure in international 

physiotherapists seeking to become accredited physiotherapists in Australia, using a clinical 

based assessment. The study findings showed that assessment domains that captured skills 

of assessment, planning, implementation and evaluation had a 77.5% or greater chance of 

failure across all three core areas of practice (musculoskeletal, neurological, 

cardiorespiratory), supporting the higher order cognitive skills required for clinical reasoning. 

The findings form this study may be attributable to the competencies used in non-Australian 

training models that do not focus on developing ‘first contact’ practitioner skills, which need 

highly developed clinical reasoning skills.  

8.2.3 Context 

Both educators (Chapter 6) and students (Chapter 7) highlighted the importance of exposing 

students to real patients when learning about assessment and clinical reasoning. This 

exposure was believed to help students make sense of patient movement and responses, 

facilitating a comprehensive understanding of all aspects of the neurological patients’ 

presentation and their responses to therapy. Physiotherapy students (Chapter 7) reported 

several methods that facilitated their learning of clinical reasoning, including observation of 

clinicians, practice using clinical reasoning forms /problem lists, practice with peers, 

watching videos during class, and working with real patients. These findings align with a 

study by Abrandt Dahlgren et al. (2022) which explored understanding of clinical reasoning 

in physiotherapy students. They found that observing clinicians and their clinical practice 

during placements was found to facilitate clinical reasoning. This is further supported by 

Olson et al. (2024), who discussed the inseparability of context and clinical reasoning. 

Context allows the student to assess individuals with neurological conditions in the clinical 
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setting, exposing them to the added complexities of communication issues, behavioural 

challenges, social situations, and fluctuations in medical stability across different settings. 

Neurological conditions often present with impairments requiring hands-on assessment, as a 

method to evaluate tone or spasticity, range of movement, and muscle power (Garner & 

Lennon, 2018). Hands-on assessment provides feedback from the patients/patient’s body to 

the physiotherapist or student, which provides additional information about the clinical 

situation. The importance of hands-on assessment has been identified in Chapters 3 and 4 

and has been confirmed as a method to assist in the incorporation of clinical reasoning skills 

(Holder et al., 2013).  

Chapter 7 identified several barriers to learning clinical reasoning for physiotherapy students, 

including exposure to the unknown when assessing patients in clinical practice, uncertainty 

about what to expect from patient interactions, variability in patient presentations, sometimes 

changing from day to day, and feeling overwhelmed and anxious about how to proceed with 

assessment and management. These challenges align with the literature reporting the 

increased complexity associated with learning neurology, whether as a medical student 

(Jukna et al., 2023) or physiotherapy student (Walker, 2013). These findings suggest that 

the unpredictable nature of neurological conditions and the diverse presentations of patients 

can create a steep learning curve for students developing their clinical reasoning skills. The 

anxiety and uncertainty experienced by students highlight the need for structured support 

systems and gradual exposure to clinical scenarios. 

8.2.4 Clinical decision making and management  

The terms clinical reasoning and clinical decision-making are often used interchangeably in 

the literature. In neurological physiotherapy clinical reasoning skills can be used to form a 

movement-based diagnosis (Quinn et al., 2021). From this perspective, the clinician, in 

collaboration with the patient, can progress to clinical decision-making as the final step of the 

clinical reasoning process (Covington, 2024). However, this thesis did not provide sufficient 

detail on the specific purposes of assessment and how clinical decisions regarding treatment 

implementation and ongoing management are made. While evidence can be used to guide 

treatment options, particularly in stroke rehabilitation where evidence-based interventions 

are well-established, it remains unclear how this evidence is integrated with the information 

gathered from assessment to inform clinical decisions. Further research is needed to explore 

how assessment findings together with the evidence inform clinical decision making. 

8.3 Original contribution, Significance and Implication of thesis 
findings  
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8.3.1 Original contribution to knowledge  

This thesis presents the first comprehensive exploration of physiotherapists’ assessment 

practices for people with neurological conditions. This research has identified five frequently 

included assessment domains in Australian clinical practice which are approached with 

flexibility. Goal setting as part of assessment was emphasized when teaching assessment, 

and as influencing student assessment and as a key component of clinical reasoning.  

The study revealed that clinical experience significantly influences assessment practices and 

the use of standardised measures. Additionally, the severity and complexity of patients were 

highlighted as barriers to assessment, affecting the time required and serving as important 

considerations in educators' approaches to teaching clinical reasoning. 

Clinical reasoning was found to play a vital role in guiding prognostication and developing an 

in-depth understanding of movement behaviours. The research identified twenty-five 

theoretical frameworks used to guide clinical reasoning in practice. However, no single 

framework was found to comprehensively guide both clinical practice and student teaching 

of assessment and clinical reasoning while incorporating professional standards. 

This research suggests that the teaching of clinical reasoning in neurological physiotherapy 

may need to be reviewed in light of the findings presented in this thesis. Importantly, the 

study highlights a significant gap between education and practice in this area, underscoring 

the need for better alignment between academic preparation and real-world clinical 

demands. 

By providing these novel insights, this thesis makes a substantial contribution to the field of 

neurological physiotherapy, offering a foundation for improving both clinical practice and 

educational approaches in assessment and clinical reasoning. 

8.3.2 Significance of research findings 

The hypothesis presented in the introductory chapter of this thesis, which stated that the 

content and processes of physiotherapy assessment of people with neurological conditions 

taught to physiotherapy students in the classroom may not align with what is observed and 

implemented in various healthcare settings, has been confirmed by the findings of this 

thesis. 

These findings suggest potential considerations for student learning, patient management, 

and physiotherapy clinical practice in neurological physiotherapy. Our research indicates 

there may be some discrepancies between university teachings on assessment and clinical 
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reasoning, particularly regarding timing and choice of assessment domains, and how these 

processes are structured and implemented in clinical practice. However, it's important to 

note that these observations are based on limited samples and qualitative studies with 

acknowledged methodological limitations. Further research with larger, more representative 

samples would be needed to confirm and generalise these findings. This Thesis has 

identified many clinical reasoning frameworks to guide practice, suggesting that utilising an 

evidence-based framework derived from the identified frameworks and components from 

Chapter 5 could afford a more consistent approach to the clinical reasoning process. Such a 

framework should reflect the clinical reasoning components outlined in WCPT (2011) and 

the physiotherapy threshold requirements (Physiotherapy Board of Australia and New 

Zealand, 2023). Chapter 5 and Chapter 6 revealed a lack of clarity and explicit description of 

the clinical reasoning process in curricula and practice, highlighting the need for better 

alignment between university teachings and clinical practice. Knowledge translation 

approaches could be instrumental in aligning clinical practice more closely with available 

evidence and threshold standards in relation to assessment and clinical reasoning. 

The complexity of neurological conditions, which often affect the whole body, presents 

unique challenges in physiotherapy education. Many students have little or no exposure to 

these conditions in the classroom, which introduces challenges learning about these 

complex conditions without experience or real-world context. This lack of hands-on 

experience often leads to students only gaining context related to patient conditions during 

clinical placements or during simulation-based activities. Interestingly, student observations 

of apparent 'trial and error' practices during placements (Chapter 7) could be interpreted as 

witnessing the clinical reasoning process at its best. What may appear as ‘trial and error’ to 

an observer could actually be the clinician rapidly gathering and processing a large amount 

information, considering the person holistically, and drawing from their ‘toolkit’ to guide 

possible treatments, whilst taking into account patient impairments, communication, 

cognitive and functional limitations, as well as patient values. Some studies, such as 

Kleynen et al. (2017), have adopted think-aloud strategies to make the clinical reasoning 

process more explicit, although this approach was not observed by students interviewed for 

this Thesis. This could be a valuable consideration for clinicians supervising physiotherapy 

students to aid the development of clinical reasoning skills.  

Students and qualified physiotherapists are encouraged to implement evidence-based 

practice as defined by Sackett (1996) which incorporates best research evidence, patient 

preference, and clinician or educator experience. The role of educators in this process is 

critical, as they not only provide information but also employ pedagogical principles to 
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facilitate learning, playing a vital role in the transition from student to new graduate and 

beyond. It was not possible to recommend a single framework for clinical reasoning in 

neurological physiotherapy based on the studies conducted. Further research is required to 

develop a comprehensive clinical reasoning framework in this field.  

8.3.3 Key implications for practice  

The findings of this thesis highlight several important implications for the assessment and 

management of patients with neurological conditions in clinical practice. Physiotherapists 

should consider the following:  

1. Assessment domains: ensure the inclusion of key assessment domains including 

function, postural alignment and symmetry, gait, muscle strength, and balance. 

2. Influencing factors: recognise the impact of clinical experience, clinical setting, and 

geographical location on the selection and inclusion of assessment domains. 

3. Information gathering methods: utilise standardised measures and the use of senses, 

particularly touch and observation as methods of information gathering. 

4. Clinical reasoning components: integrate clinical reasoning components including 

information gathering, objective examination, movement analysis, predicted patient 

performance, and evaluation/reassessment. 

8.3.4 Key implications for teaching 

The findings of this thesis also highlight a number of implications when teaching pre-

registration physiotherapy students about neurological assessment and clinical reasoning. 

Educators should consider the following key points.  

1. Address common barriers to assessment: 

• Time constraints 

• Patient-centred factors (goals, communication, fatigue, condition complexity) 

• Severity and complexity of patients' conditions 

• Workplace considerations, such as the environment and availability of equipment   

2. Highlight enablers for effective assessment: 

• Developing clinical reasoning skills 

• Knowledge of standardised measures 

• Building a strong knowledge base 

• Gaining clinical experience 

3. Utilize the ICF framework as a guide for teaching assessment and clinical reasoning. 

4. Emphasize key clinical reasoning components: 
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• Information gathering 

• Objective examination 

• Movement analysis 

• Predicting patient performance 

• Evaluation and reassessment 

5. Prioritize learning from real patients in context: 

• Provide scaffolding to support learning of assessments and clinical reasoning 

• Encourage observation of peers and registered staff interacting with patients 

6. Address the complexity of neurological physiotherapy: 

• Emphasize the importance of developing clinical reasoning skills in both theory 

and clinical placements 

7. Acknowledge and address variable understandings of clinical reasoning among students: 

• Conduct further research to improve teaching methods 

8. Implement effective teaching methods: 

• Be explicit in teaching assessment and clinical reasoning 

• Use real cases, videos, and simulation to provide context 

• Encourage application of knowledge across different situations 

• Promote reflection on students' own skills and practice 

• Support knowledge acquisition as a foundation for clinical reasoning 

• Reference threshold requirements from WCPT (2011) and the Board of Australia 

and New Zealand (2023) 

• Explain different methods of reasoning from novice to expert 

• Inform students about findings from Chapter 4 regarding assessment practices in 

clinical settings 

By incorporating these points into pre-registration physiotherapy education, and educators 

being more explicit in moving through some of the steps of clinical reasoning (using a 

framework or other checkbox/guidelines for example), they can better prepare students for 

the challenges and complexities of neurological assessment and clinical reasoning in 

practice. 

8.4 Personal reflections on my biases  

The research findings presented in this Thesis may be influenced by my own biases, given 

my dual roles as a senior physiotherapist in neurological rehabilitation at a public hospital in 

Adelaide, Australia, and as a lecturer in neurological physiotherapy at Flinders University 

from 2013 to 2023. 
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At the start of my research journey, I undertook a bracketing exercise in which I reflected on 

my own assumptions and biases related to this area of interest. ‘Bracketing’ can be 

described as the process of acknowledging preconceived beliefs and opinions about the 

phenomenon that is being studied (Thomas & Sohn, 2023). In the thesis chapters, especially 

Chapter 6 describing the findings of the student interviews, my roles as a university lecturer, 

clinician, and researcher may have impacted the students’ experience in the research. This 

reflexive aspect should be acknowledged.  

With over 35 years of clinical experience assessing individuals with neurological conditions 

and observing other clinicians in various settings, I have noted a lack of uniformity among 

physiotherapists within and across different clinical environments, such as inpatient and 

outpatient settings. It appeared that assessment may be modified based on organizational 

demands, such as the need to communicate information to other healthcare professionals, 

for purposes like transfer status or discharge planning. 

I assumed that all physiotherapy students possessed the same theoretical knowledge taught 

at university and that they would eventually need to translate classroom skills into real-world 

assessment. I reflected on whether theory is very different from practice regarding 

assessment: What is this assessment based on? and has this changed over the years? 

What are the influencing factors? How do we adequately prepare students for placement? 

Prior to conducting this research, students I taught reported not needing to assess certain 

domains during clinical placements. This raised questions about why this might be the case. 

Why is this?  

I believed that assessment should relate to the diagnosis provided by the medical team. I 

wondered if certain domains perceived as irrelevant to treatment could be omitted from 

assessment. For instance, if sensation is not considered or treated, should it be tested? This 

also applies to testing joint position sense. I pondered whether omitting certain domains 

prevents obtaining a complete picture or if a complete picture is unnecessary.  

I questioned the importance of consistent assessment – whether it has become implicitly 

integrated into treatment. Perhaps subjective assessment is conducted first, followed by a 

combination of objective assessment and treatment. I wondered if not all assessment 

components are completed and reassessment is lacking, how does the physiotherapist know 

they are effective? Perhaps, it is all about the patient’s perspective? If patients feel better 

and meet their goals, maybe the specifics of assessment are less critical? These reflections 

formed the starting point for my PhD journey. 
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8.5  Strengths and limitations 

8.5.1 Thesis strengths  

This thesis has made a significant contribution to the body of evidence on physiotherapy 

assessment and clinical reasoning, particularly in the context of neurological conditions. To 

the author's knowledge, it represents the first comprehensive exploration of these topics 

specifically focused on patients with neurological disorders.  

Through the application of diverse methodologies, this research has generated new 

knowledge regarding commonly assessed domains in clinical practice for neurological 

patients. The Thesis identified 25 theoretical frameworks used to guide practice in 

neurological physiotherapy. Furthermore, it has elucidated frequently included clinical 

reasoning components in clinical practice, such as initial information gathering, objective 

examination, movement analysis/diagnosis, collaborative goal setting, and prognostication. 

These findings provide a valuable foundation for future research and practice in the field. 

The research has also shed light on the nature of teaching assessment and clinical 

reasoning in physiotherapy education. It revealed that these crucial skills are often taught 

implicitly, leading to variable understanding among students. This variability highlights the 

need for more explicit and structured approaches to teaching clinical reasoning in 

physiotherapy programs. 

Moreover, the thesis has uncovered many assumptions about how clinical reasoning is 

learned, challenging educators and researchers to reconsider current teaching methods and 

develop more effective strategies for fostering these critical skills in future physiotherapists. 

This insight opens up new avenues for research into pedagogical approaches that can better 

prepare students for the complexities of clinical reasoning in neurological physiotherapy 

practice. 

8.5.2 Thesis limitations  

The limitations of the thesis are discussed for each individual study. The limitations of this 

thesis are multifaceted, with each individual study presenting its own set of constraints. In 

the systematic review (Chapter 3), the diverse range of study types posed a challenge in 

synthesizing and comparing results across studies. 

The survey conducted in Chapter 4 faced limitations in its recruitment strategy and sample 

representation. By restricting recruitment to physiotherapists who are members of the 

Australian Physiotherapy Association, the study may have excluded perspectives from 

practitioners who are not members of this organisation. Additionally, the predominance of 
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respondents from urban areas, particularly Sydney, raises questions about the 

generalisability of results to physiotherapists practicing in rural settings. The length of the 

survey, comprising 39 questions, may have deterred some potential respondents, potentially 

introducing a bias towards those with more time or greater interest in the topic. 

In Chapter 6, the educator interviews and web-based audit were limited by the participation 

of just under half of all universities that teach pre-registration physiotherapy programs in 

Australia. This partial representation may not fully capture the diversity of teaching 

approaches and curricula across the country. The researcher conducting the interviews 

noted that a focus group approach might have been beneficial, allowing educators from 

various programs to interact and potentially reveal insights that individual interviews may 

have missed. 

The student interviews (Chapter 7) were constrained by the small number of participants 

who completed both pre- and post-clinical placement interviews, as well as the limited 

geographical representation, with participants coming from only two Australian states. This 

narrow sample may not fully reflect the experiences of students across different regions and 

educational institutions. For future interview studies, providing questions to students in 

advance could be beneficial, allowing for more thoughtful and comprehensive responses. 

This approach might yield richer data and more in-depth insights into students' experiences 

and perceptions. 

Despite these limitations, the multi-method approach employed in this thesis provides a 

comprehensive exploration of physiotherapy assessment and clinical reasoning in 

neurological conditions. The diverse methodologies used offer complementary perspectives, 

helping to mitigate some of the individual study limitations and providing a robust foundation 

for future research in this area. 

8.6 Conclusion 

In conclusion, this thesis has enhanced our understanding of the implementation of 

physiotherapy assessment and clinical reasoning for individuals with neurological conditions 

in clinical practice. The research comprised five interconnected studies: a mixed-methods 

systematic review, an online survey, a scoping review, semi-structured interviews with 

educators (including a web-based audit), and interviews with physiotherapy students. These 

studies collectively explored assessment and clinical reasoning in neurological 

physiotherapy from both theoretical and practical perspectives, ultimately leading to an 

examination of teaching practices and student perspectives. 
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The findings reveal that physiotherapists' assessment of people with neurological conditions 

in clinical practice frequently encompasses five essential domains, approached with 

flexibility. Clinical reasoning was identified as an integral component of this process. 

However, a notable disparity emerged between what was assessed in clinical practice and 

what was taught or experienced by students, highlighting a significant gap in the nexus 

between clinical practice and education in neurological physiotherapy.  

The research identified numerous clinical reasoning frameworks used to guide practice. This 

suggests that utilizing an evidence-based framework derived from these identified 

frameworks and components could provide a more consistent approach to the clinical 

reasoning process for both students and clinicians. Such a framework should reflect the 

clinical reasoning components outlined in the World Confederation for Physical Therapy 

guidelines (WCPT, 2011) and the physiotherapy threshold requirements set by the 

Physiotherapy Board of Australia and New Zealand (2023). 

This comprehensive exploration of assessment and clinical reasoning in neurological 

physiotherapy not only contributes valuable insights to the field but also underscores the 

need for greater alignment between clinical practice and educational approaches. By 

bridging this gap, we can better prepare future physiotherapists to meet the complex 

challenges of neurological assessment and treatment, ultimately improving patient care and 

outcomes. 

8.7  Suggestions for future research 

To further advance the understanding and practice of clinical reasoning in neurological 

physiotherapy, the following recommendations for future research are made: 

• Investigate the role of clinical supervisors in guiding students during clinical placements, 

specifically in the assessment of patients with neurological conditions, exploring the 

difference to other areas of practice 

• Examine the effectiveness of scaffolded teaching approaches for clinical reasoning in 

neurology and assess their impact on student learning outcomes 

• Explore and refine existing clinical reasoning frameworks in neurological physiotherapy 

in order to test an all-encompassing framework in future trials  

• Explore the characteristics of expert practitioners in neurological physiotherapy, utilising 

a framework to understand progression of clinical reasoning skills 

• Explore recommendations for teaching neurological physiotherapy assessment and 

clinical reasoning via a Delphi study with educators from across Australia 
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APPENDICES 

Appendix A: Search strategy 

Databases: Ovid MEDLINE, CINAHL, Scopus, web of science and Cochrane Library, 
Pubmed  
Database(s): Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-
Indexed Citations and Daily 1946 to January 2023  
  
Search Strategy: (Reproduced with permission under the creative commons license 
https://creativecommons.org/licenses/by-nc-nd/4.0/) 
 
#  Searches  
1  neurological examination/  
2  (neurol* adj3 (Assess* or measur* or test* or examin* or evaluat*)).ti,ab,kf.  
3  or/1-2  
  exp Nervous System Diseases/  
5  exp brain injuries/  
6  ((nervous system or somatosens* or sensor*) adj2 (condition* or disease*)).ti,ab,kf.  

7  
(stroke or poststroke or multiple sclerosis or parkinson* or guillain barre or polio* or dystonia or 
brain cancer* or brain neoplasm* or brain tumo* or Glioblastoma or Amyotrophic Lateral Sclerosis 
or Motor neurone disease or ALS or MND or Spinal cord injur* or brain inj*).ti,ab,kf.  

8  or/4-7  

9  "Outcome Assessment (Health Care)"/ or "Outcome and Process Assessment (Health Care)"/ or 
Treatment outcome/ or Disability evaluation/  

10  (Assess* or measur* or test* or examin* or evaluat* or domain*).ti,ab,kf.  
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Appendix B: Quality assessment of quantitative studies (Reproduced with permission under the creative 
commons license https://creativecommons.org/licenses/by-nc-nd/4.0/) 

For each study, if they met the specific McMaster criteria this was indicated by a green triangle in the square if they did not meet the criteria this 

was indicated by a red triangle. The four McMaster criteria deemed critical by the research team based on answering the research questions 

for this systematic review were: detailed description of the intervention, detailed description of the sample, appropriate analysis methods, 

appropriate conclusion. If the study met all four criteria and scored 80% or more on the Mc Master critical appraisal tool for quantitative studies, 

these were judged as high quality. Studies which met three of the critical criteria and/or obtained an overall score of between 50-79% were 

judged medium quality. Studies which met two or less of the critical criteria and/or obtained an overall. score of ≤49% were judged low quality. 

Was the 
study 
purpose 
clearly 
explained

Was relevent 
background 
literature 
reviewed

Was design 
apporpriae 
for the 
question

Biases of 
the results

Sample 
described in 
results

Was the 
sample 
justified

Interventio
n was 
desribed in 
detail

Contaminat
ion avoided

Results were 
reported in 
terms of 
statisctial 
significance

Analaysis 
methods 
were 
appropriate

Clincial 
importance 
was 
reported

Drop outs 
reported

Conclusions 
appropriate

Quality 
asessment

Bailey e tal., 1998 MEDIUM
Blanchette et al., 2017 N/A HIGH
Cavanaugh & schenkman, 1998 N/A HIGH
Carr et al., 1994 N/A HIGH
Checketts et al., 2020 HIGH
Demers et al., 2018 N/A HIGH
Gervais et al., 2014 N/A MEDIUM
Houlahan et al., 2023 N/A HIGH
Lennon & Ashburn, 2001 N/A HIGH
Lennon, 2001 N/A MEDIUM
Lennon, 2003 N/A MEDIUM
Lyon et al., 2023 HIGH
Proud et al., 2013 N/A MEDIUM
Sackley et al., 1996 N/A HIGH
Takahashi et al., 2024 N/A MEDIUM
Wilson et al., 2019 HIGH
Winward et al., 1999 MEDIUM
Yoward et al., 2008 MEDIUM
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Appendix C: Quality assessment of qualitative studies (Reproduced with permission under the creative 
commons license https://creativecommons.org/licenses/by-nc-nd/4.0/) 

For each study, if they met the specific McMaster criteria this was indicated by a green triangle in the square if they did not meet the criteria this 

was indicated by a red triangle. The four McMaster criteria deemed critical by the research team were based on answering the research 

questions for this systematic review were: procedural rigour, analytical rigour, auditability and theoretical connections (highlighted in yellow). If 

the study met all four criteria and scored 80% or more on the Mc Master critical appraisal tool for qualitative studies, these were judged as high 

quality. Studies which met three of the critical criteria and/or obtained an overall score of between 50-79% were judged medium quality. Studies 

which met two or less of the critical criteria and/or obtained an overall score of ≤49% were judged low quality.  

 

Was the 
study 
purpose 
clearly 
explained

Was relevent 
background 
literature 
reviewed

Was design 
apporpriae 
for the 
question

Theoretical 
persctie 
indeitifed

Methods 
congruent 
with 
philosphical 
underpinnings

Purposeful 
selection

Was 
sampling 
done until 
redundancy

Informed 
consnet 
gained

Proceduarl 
rigour

Analytical 
rigour audtiability

Theoretical 
connections

Quality 
asessment

Alatawi et al., 2022 MEDIUM
Bainbridge et al., 2023 HIGH
McGlynn & Cott, 2007 HIGH
Normann et al., 2007 HIGH
Pattison et al., 2014 HIGH
Plummer et al., 2006 HIGH
Seale & Utsey, 2020 HIGH
Takahashi et al., 2014 MEDIUM
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Appendix D: APA standardised recruitment text (Reproduced with 
permission under the creative commons license 
https://creativecommons.org/licenses/by-nc-nd/4.0/) 

Dear colleague, we are surveying physiotherapists within Australia to explore current clinical 

practice, views and perspectives on physiotherapy assessment of people with neurological 

disorders. We are interested in obtaining perspectives from any physiotherapist who 

assesses patients with neurological disorders, regardless of their experience or specialty.  

This study is being carried out by physiotherapist Jill Garner and will contribute to her 

Masters (Research) in Clinical Rehabilitation at Flinders University. Participation in this 

survey is entirely voluntary. No personal information will be collected (apart from age and 

clinical experience) and any data provided by you will be anonymous.  

If you decide to participate or would like to read the full participant information form, please 

click on the link below which will take you to a survey webpage. Before completing the 

survey, you will be asked to provide consent.  

Standardised recruitment text for State-wide emails 
 
To whom it may concern,  

With this email I would like to inform you about a research study which aims to explore 

current clinical practice, and physiotherapists’ views and perspectives on physiotherapy 

assessment of people with neurological disorders.  

My name is Jill Garner, I am an Advanced Clinician Neurorehabilitation at Flinders Medical 

Centre, and a Lecturer and Clinical Educator at Flinders University, in Adelaide. I am 

working towards a Master by Research in Clinical Rehabilitation with the ultimate aim to 

develop a clinical framework for the assessment of people with neurological disorders. 

Currently I am surveying physiotherapists within Australia to assess current clinical practice, 

with regards to the assessment of people with neurological disorders, as well as their 

general perspectives on this.  
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Appendix E: Physiotherapy clinical practice in the assessment of 
people with neurological conditions (Reproduced with 
permission under the creative commons license 
https://creativecommons.org/licenses/by-nc-nd/4.0/)  

  
 Please read the 'Participant Information Form' in this embedded link before consenting to complete 
the survey below.  
  
By clicking the button below, you acknowledge:    
  Your participation in the study is voluntary. You are 18 years of age. You are aware that you may 
choose to terminate your participation at any time for any reason.  

o I consent, begin the study  (1)  
o I do not consent, I do not wish to participate  (2)   

  
End of Block: Informed Consent  

  
Start of Block: Introduction  
  
  Dear colleague, we are surveying the physiotherapy profession in Australia to explore current clinical 
practice, views and perspectives on physiotherapy assessment of people with neurological conditions. 
If you decide to participate, you will be asked to complete a survey that will involve answering 
questions about your thoughts and views of clinical assessment of people with neurological 
conditions. We are interested in your current practice in this area.      This study is being carried out by 
physiotherapist Jill Garner as part of research to meet the requirements of a Masters (Research) in 
Clinical Rehabilitation at Flinders University. Jill teaches neurological assessment 
to undergraduate students and also works clinically in neurology. The outcomes of this study will 
contribute to the development of a clinical framework for assessment.    
  
     
The survey is divided into two sections.   
Section 1: These questions aim to find out about background information about you 
(Questions 1-13).    
Section 2: These questions aim to find out about assessment content and process (Question 
14- 38).    
The survey will take approximately 20 mins.    
If you have any further questions regarding this survey or would like to view the collated results, 
please contact Jill Garner: jill.garner@flinders.edu.au.    
  
Q1 Are you currently working clinically with patients with neurological conditions?  

o Yes (1)   
o No, If you have answered no to this question, please do not complete this 

survey (2)   
  Section 1: These questions aim to find out background information about you  
Q2 What is your gender?  

o Male  (1)   
o Female  (2)   
o Other  (3)   

Q3 What is your age (in years)?    
________________________________________________________________  

 
Q4 How many years have you been a qualified physiotherapist? Please state.  

________________________________________________________________  
  
Q5 Where did you obtain your primary physiotherapy qualification?  

o Australia  (1)   
o Overseas, please specify  (2) 

________________________________________________  
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Q6 What is your highest level of professional education?  

o Diploma of Physiotherapy  (1)   
o Bachelor of Physiotherapy  (2)   
o Bachelor of Physiotherapy, Honours  (9)   
o Master of Physiotherapy pre-registration  (3)   
o Doctor of Physiotherapy pre-registration  (4)   
o Honours  (5)   
o Master by coursework  (6)   
o Master by research  (7)   
o PhD  (8)   

  
Q7 Have you attended a neurology related course with a minimum duration of a day in the last two 
years? If so, please select the number attended. Include those with and without additional 
qualifications.  

o 0  (1)   
o 1  (2)   
o 2  (3)   
o 3  (4)   
o >3  (5)   

  
Q8 Currently, please specify hours per week you are working clinically?   

o Hours per week  (1) 
________________________________________________  

o Other, if you do not work set hours per week, Please specify  (2) 
________________________________________________  

  
Q9 During the last working month, in which state have you spent the most time working.  

o Australian Capital Territory  (1)   
o New South Wales  (2)   
o Northern Territory  (3)   
o Queensland  (4)   
o South Australia  (5)   
o Tasmania  (6)   
o Victoria  (7)   
o Western Australia  (8)   

  
Q10 Below are definitions of work areas. Please choose those areas you have worked in over the last 
month. Tick all that apply.  
Metropolitan  (1)   

o Regional  (4)   
o Rural/remote  (5)   

Q11 In what clinical setting do you work primarily? Please select one only.  
• Acute inpatients/public  (134)   
• Acute inpatients/private  (135)   
• Inpatient rehabilitation/public  (136)   
• Inpatient rehabilitation/private  (137)   
• Outpatient rehabilitation/public  (138)   
• Outpatient rehabilitation/private  (139)   
• Outpatients/public  (140)   
• Outpatients/private  (141)   
• Residential care  (142)   
• Home care/community  (143)   
• Other, please specify  (144) 

________________________________________________  
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Q12 How many years have you been working with neurological patients?  
o   (1)   
o 1-5  (2)   
o 6-10  (3)   
o 11-15  (4)   
o 16-20  (5)   
o >20  (6)   

Q13 During your average working week, please specify hours per week spent with patients who have 
neurological conditions?   

o Please specify  (9) 
________________________________________________  

  
 Section 2: This section focuses specifically on the content and process of your assessment.  
  
Q14 Considering your neurological patient/patient caseload, how often do you assess each of the 
conditions below? Please select all that apply.  

  Daily/weekly (1)  Often (3)  Sometimes (4)  Rarely (5)  Never (7)  
Stroke (1)   •   •   •   •   •   

Multiple 
Sclerosis (2)   •   •   •   •   •   
Parkinson's 
Disease (3)   •   •   •   •   •   
Guillain Barre 

(4)   •   •   •   •   •   
Spinal Surgery 

(5)   •   •   •   •   •   
Brain Cancer 

(6)   •   •   •   •   •   
Traumatic Brain 

Injury (7)   •   •   •   •   •   
Spinal Cord 
Injury (8)   •   •   •   •   •   

Motor Neuron 
Disease/ALS 

(9)   
•   •   •   •   •   

Cerebral Palsy 
(10)   •   •   •   •   •   

Other upper 
motor neuron 

conditions (11)   
•   •   •   •   •   

Other lower 
motor neuron 

conditions (12)   
•   •   •   •   •   

  
Q16  When did you last review resources related to neurological assessment? These include 
literature, web based information and online videos.    

o Within the last 6 months, please specify  (27) 
________________________________________________  

o Within the last 12 months, please specify  (28) 
________________________________________________  

o When studying as a pre-registration student, please specify  (29)   
o Other, please specify  (30) 

________________________________________________  
  
Q17 Do you assess all neurological patients using the same approach?   
   

o Yes  (1)   
o No  (2)   
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Q18 Are there certain core domains that you assess in every patient/patient?  For the purposes of this 
survey domains have been defined as: areas covered in assessment such as leg strength or patient 
goals.  

o If yes, please list  (1) 
________________________________________________  

o No  (2)   
  
Q19 On average, how long does it take you to perform a neurological physiotherapy assessment?  

o ≤ 15 minutes  (82)   
o ≤ 30 minutes  (83)   
o ≤ 60 minutes  (84)   
o Other please specifiy  (85) 

________________________________________________  
  
Q20 What influences the amount of the time it takes you to perform an assessment?  

o Please specify  (1) 
________________________________________________  

  
Q21 At what point in the patient journey, do you perform an assessment with patients with 
neurological conditions? Select all that apply.  

• On admission  (42)   
• On discharge  (43)   
• At set time points ie day 1, day 7, day 14 or half way through therapy 

schedule- please specify  (45) 
________________________________________________  

• Other- please specify  (46) 
________________________________________________  

  
Q22 We would like to know a little bit more about what influences the process of your assessment. 
Please indicate below which factors influence assessment.   

  Barrier to assessment 
(1)  

Enabler of assessment 
(2)  Does not influence (3)  

  Time  (200)   •   •   •   
Space/environment 

(201)   •   •   •   

Peers (202)   •   •   •   
Experience (203)   •   •   •   
Knowledge (204)   •   •   •   

Patient centered factors- 
intrinsic i.e fatigue, 

motivation, pain (205)   
•   •   •   

Patient centred factors- 
extrinsic i.e environment, 

family (206)   
•   •   •   

Clinical reasoning i.e 
using subjective to inform 

objective (207)   
•   •   •   

Standadrised measures 
(including outcome 
measures) (208)   

•   •   •   

Other –please specify 
(209)   •   •   •   
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Q23 As part of a recent systematic review exploring current practice in physiotherapy assessment of 
people with neurological conditions, 55 domains were identified that physiotherapists may assess. 
These domains have been collapsed together. There is no specific order to these domains.  
    
Please indicate how often you include the domains below in assessment of people with neurological 
conditions.   

  Always (1)  Often (2)  Sometimes (4) Rarely (5)  Never (7)  
10080 (10080)   •  •  •  •  •  

Function  (e.g bed mobility, 
transfers, lie to sit, sit to stand), 

please specify (10081)   
•  •  •  •  •  

Activities of daily living- please 
specify (10082)   •  •  •  •  •  

Stairs (10083)   •  •  •  •  •  
Muscle strength   (10084)   •  •  •  •  •  

Muscle length (10085)   •  •  •  •  •  
Trunk/core (10086)   •  •  •  •  •  

Postural alignment and symmetry 
(10087)   •  •  •  •  •  

Somatosensory assessment  (e.g 
light touch, proprioception, pinprick, 

temperature, pressure, 
stereognosis, 2 point discrimination, 
vibration), please specify (10088)   

•  •  •  •  •  

Pain (10090)   •  •  •  •  •  
Vision (10091)   •  •  •  •  •  

Perception (10092)   •  •  •  •  •  
Neglect (10093)   •  •  •  •  •  

ROM (including AROM and PROM) 
(10094)   •  •  •  •  •  

Balance ( e.g orientation in space, 
postural reactions, perturbations, 

anticipatory movements strategies, 
sway, static and dynamic balance), 

please specify (10095)   

•  •  •  •  •  

Deep Tendon Reflexes (10096)   •  •  •  •  •  
Goal setting (10097)   •  •  •  •  •  

Gait (e.g speed, distance, 
endurance, cognitive loading during 

gait), please specify (10098)   
•  •  •  •  •  

Activity tolerance (endurance) 
(10099)   •  •  •  •  •  

Cognition (10100)   •  •  •  •  •  
Mood (including confidence and 

anxiety) (10101)   •  •  •  •  •  

Co-ordination (10102)   •  •  •  •  •  
Selective movement (10103)   •  •  •  •  •  

Spasticity (10104)   •  •  •  •  •  
Upper limb, please specify (10105)   •  •  •  •  •  

Tone (e.g tremor, bradykinesia, 
dyskinesia) (10106)   •  •  •  •  •  

Falls and safety (10107)   •  •  •  •  •  
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Q24 Are you satisfied that all the essential domains specific to neurological assessment have been 
identified in Q23?  

o Yes  (1)   
o No, please comment  (2) 

________________________________________________  
  
Q25 This text box is for any additional comments you would like to make regarding assessment 
domains.  

o Additional comments  (8) 
________________________________________________  

 
Q26 This next two questions explore clinical reasoning. Physiotherapists gather and analyse 
information during the assessment process to inform clinical decisions. The clinical reasoning 
components below are derived from Higgs, Jones and Loftus (2008); Garner & Lennon (2018).  
Please select all that components that you use to inform clinical reasoning and comment if needed.  
   

• Evaluation of subjective findings  (409)   
• Evaluation of objective findings  (410)   
• Hypothesis formation  (411)   
• Use of standardised measures  (412)   
• Goal setting  (413)   
• Patient's problem list  (414)   
• Treatment plan  (415)   
• Clinical pattern recognition  (416)   
• None  (417)   
• Other, please specifiy  (418)   
• Comments  (419) 

________________________________________________  
  
Q27 This next section is related to information gathered as part of the assessment and what it is used 
for. Please select as many as apply.  

•  Form hypothesis  (1)   
• Write a problem list  (2)   
• Develop patient/patient centred goals  (3)   
• Plan treatment  (4)   
• Handover to other physios  (5)   
• Handover to other Healthcare professionals  (6)   
• Handover to carers  (8)   
• Other, please comment  (11) 

________________________________________________  
  
Q15 Do you subscribe to a particular therapeutic approach?    

o No  (1)   
o Yes, please specify  (2) 

________________________________________________  
  
Q28 How do different therapeutic approaches influence the way you assess patients.    
An example: I assess patients based on the … approach.  

o Please detail how different therapeutic approaches influence your 
assessment  (1) ________________________________________________  

  
Q29 Does anything else guide your assessment?  

o Please comment  (1) 
________________________________________________  
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Q30 Regarding documentation of assessment. Please select which format applies.  
o As per organisational format, please specify  (1) 

________________________________________________  
o SOAP format  (2)   
o Other  (3) ________________________________________________  

  
Q31 This next six questions will explore your approach to using measures as part of assessment. 
These measurement tools are used for measuring impairments, activity limitations, participation, and 
quality of life. Those that have had their psychometric properties evaluated are termed 
standardised measures. Measures that are used to measure the outcome of a treatment are termed 
outcome measures (Braun et al., 2018).   
Do you use any measures as part of your assessment?  

• Yes  (1)   
• No, please continue to question 37  (2)   

  
Q32  Please select all measures that you include as part of your assessment.   
  
  

• Standardised diagnostic specific measures, please specifiy  (84) 
________________________________________________  

• Standardised activity measures, please specify  (85) 
________________________________________________  

• Standardised participation/quality of life measures, please specify  (86) 
________________________________________________  

• Standardised outcome measures, please specify  (87) 
________________________________________________  

• Self- devised measures, please specify  (88) 
________________________________________________  

• Other, please specify  (89) 
________________________________________________  

  
Q33 How often do you use standardised measures? Select as many as apply.  

• Always  (43)   
• Often  (44)   
• Sometimes  (45)   
• Rarely  (46)   
• Never  (47)   
• Other  (48) ________________________________________________  

  
Q34 What influences your choice of standardised measures? Select all that apply.  

•  EBP  (1)   
• Familiarity  (2)   
• Experience   (3)   
• As directed by organisation  (4)   
• What will most reflect change in my patient/patient population  (5)   

  
Q35 When do you use standardised outcome measures?  

o Initial assessment  (1)   
o Subsequent assessment  (2)   
o On discharge  (3)   
o Other, please specify  (4) 

________________________________________________  
  
Q36 Do you use measures of outcome that are not standardised?  

o Yes, please specify  (1) 
________________________________________________  

o No  (2)   
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Q37 This question is for physiotherapists working clinically who supervise students.  Do you supervise 
students in a clinical setting?  If answering no you may continue to question 39.  

• Yes  (6)   
• No, continue to question 39  (7)   

  
Q38 Please share any suggestions you may have about the best way to teach students and /qualified 
physiotherapists how to perform a neurological assessment:  

________________________________________________________________  
  
 Thank you so much for taking the time to complete this survey. We welcome any additional 
comments you have regarding physiotherapy assessment of adults with neurological conditions in the 
clinical setting.  

o Additional comments  (1) 
________________________________________________  
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Appendix F: Data base search example (data from 2022) 
Scopus 

TITLE-ABS-KEY ( physiotherap*  OR  "physical 
therap*"  OR  neurophysio*  OR  neurorehab*  OR  ( ( neuro*  OR  cardiopulmonary  OR  cardiac*  O
R  musculoskeletal )  W/4  rehabilit* ) )  AND  ( TITLE-ABS-
KEY ( clinical  W/2  ( reason*  OR  competence  OR  judgement  OR  "problem solv*"  OR  "decision 
making" ) )  OR  "practical reasoning"  OR  "diagnostic reasoning"  OR  "critical 
thinking"  OR  ( TITLE ( assess*  OR  examin*  OR  evaluat* ) ) )  AND  TITLE-ABS-
KEY ( model*  OR  theor*  OR  framework*  OR  teach*  OR  educat*  OR  student*  OR  instruct*  OR
  hypothes*  OR  reflect*  OR  "differential 
diagnosis"  OR  ( expert  W/2  ( testimonial*  OR  opinion*  OR  focus  OR  consensus ) ) )  AND 
NOT  TITLE ( child*  OR  paediatri*  OR  pediatric*  OR  infant*  OR  teen*  OR  adolescen*  OR  yout
h* )  
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Appendix G: Clinical reasoning components identified within the 
Physiotherapy practice thresholds in Australia & Aotearoa New 
Zealand standards (November, 2023) and enabling components 
code (data from search, 2024) 

Role Key Competency 

related to 

assessment/clinical 

reasoning and 

clinical decision 

making 

Enabling components Clinical reasoning 

components coupled with 

Physiotherapy practice 

thresholds in Australia & 

Aotearoa New Zealand 

standards Framework 

(November, 2023) enabling 

components 

Role 1: 

Physiotherapy 

practitioner 

1.1 plan and 

implement an 

efficient, effective, 

culturally safe and 

responsive and 

patient-centred 

physiotherapy 

assessment  

1.1A recognise and evaluate the 

social, cultural, personal and 

environmental factors that may 

impact on each patient’s functioning, 

disability and health 

 

1.1E effectively share information 
and explanations with the patient 
and relevant others about the 

purpose of physiotherapy 

assessment, any relevant risks and 

options  

 

1.1F plan a physiotherapy 

assessment drawing on applied 

knowledge of pathology, anatomy, 

physiology, other core biomedical 

sciences relevant to human health 

and function and determinants of 

health relevant to the patient’s 

impairments, activity limitations and 

participation restrictions (Use ICF 
for assessment) 

 

1.1G collect information about the 

patient’s prior function, physical 

ICF- 1.1A 

 

 

 

Collaboration with patient re 

assessment findings-1.1E 

 

 

ICF-1. 1F 

 

 

 

 

 

 

Initial Information gatrhering-

1.1G 
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abilities and participation and 

identify the patient’s expectations of 

physiotherapy (subjective exam) 

 

 1.1H incorporate relevant 

diagnostic tests, assessment 
tools and outcome measures 

during the physiotherapy 

assessment 

 

 1.1I analyse the patient’s response 

and information gathered during 

the physiotherapy assessment 

using clinical reasoning to identify 
any relationships between 
assessment findings and modify 
the assessment appropriately 

(hypothesis formation) 

 

1.1J reflect on the patient’s 

presenting problems and 

information gathered during the 

physiotherapy assessment and use 
clinical reasoning to explore and 

explain the diagnosis and/or 

causes of presenting problems 

 

 1.1K assist and support the patient, 

other health professionals and 

relevant others to make informed 
health-care decisions by sharing 

information and explanations about 

the outcomes of the physiotherapy 

assessment and diagnosis 

(movement related 
diagnosis/prognostication) and, 

where relevant, options for referral 
to other physiotherapists and health 

 

 

Standard measures-1.1H  

Objective examination 

including function Diagnostic 

tests-1.1H 

 

Referrals /discharge 

planning-1.1L 

Differential 

diagnosis/Hypothesis 

formation -1.1I 

 

 

 

Reflection in action -1.1J 

 

 

 

 

 

Movement analysis/ 

diagnosis-1.1K 
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professionals for further 

investigation (collaborate with 
patient and other HPs) 

 

1.1L assist the patient and relevant 
others to understand the risks 
and rationale for physiotherapy and 

any referrals to other professionals 

(management) 

1.2 involve the 

patient and relevant 

others in the 

planning and 

implementation of 

safe and effective 

physiotherapy using 

evidence-based 

practice to inform 

decision-making 

1.2A effectively share information 
and explanations with the patient, 
other health professionals and 

relevant others about the 

physiotherapy options available 

across a range of therapeutic 

approaches and environments to 

manage the patient’s presenting 
problems, and the benefits and 

realistic expectations of the risks 

and outcomes associated with each 

option  

 

1.2B facilitate discussions with the 

patient and relevant others to reach 

agreed goals of physiotherapy that 

reflect realistic expectations of the 

risks and likely outcomes 

(prognostication) 

 

1.2C involve the patient and 

relevant others in planning and 

implementing physiotherapy 

consistent with the agreed goals  

 

1.2D use specific and relevant 
measures to evaluate a patient’s 

response to physiotherapy, and 

Evidence based practice BP-

1.2 

Patient presenting problems-

1.2A 

 

 

 

 

 

 

Prognostication-1.2B 

 

 

 

 

Collaborative goal setting-

1.2C  
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recognise when that response is not 

as expected (and review) 

 

 1.2E share information and 
explanations with the patient, 
other health professionals and 

relevant others about the patient’s 

response to physiotherapy  

 

1.2F work collaboratively with the 
patient, other health professionals 

and relevant others to review 

agreed goals and implement 

appropriate modifications to 

subsequent physiotherapy to 

maintain or improve outcomes 

(review and modify as nec) 

Evaluate/reassessment-1.2D  

 

 

 

Prognostication-1.2E 

  

 

 

Modify plan-1.2F 

 

Collaborative goal setting- 

1.2F 

1.3 review the 

continuation of 

physiotherapy and 

facilitate the patient’s 

optimal participation 

in their everyday life 

1.3A recognise the complex and 

interrelated factors including social, 

economic, physical, historical, 

political, and cultural determinants 

that may impact on the patient, their 

needs and response to 

physiotherapy (Clinical reasoning 
and Prognostication) 

 

 1.3B engage with the patient and 

relevant others to facilitate the 

patient’s optimal participation in their 

everyday life  

 

1.3C engage with the patient and 

relevant others to develop an 

agreed plan to review the 

continuation of physiotherapy, 

recognize when physiotherapy is 

not suitable for the patient and 

Prognostication- 1.3A 

 

 

 

 

 

ICF-1. 3B  

 

 

Management and treatment 

planning- 1.3C 

Monitor effectiveness of 

therapy 1.3C 
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identify and facilitate access to more 

suitable options, including referral 

to other professionals  

 

1.3D when relevant, facilitate the 

patient’s transition to a new context, 

refer for further physiotherapy and 

link the patient to relevant clinical 

and non-clinical support services  

Referrals /discharge 

planning- 1.3C 

 

Referrals /discharge 

planning- 1.3D 
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Appendix H: Frameworks identified in the conceptual framework 
papers (data from search, 2024) 

Framework/s 
Number of papers that 

have included or 
referenced the framework 

Author date 

1.International Classification of 
Function 4 

Dimitriadis et al., 2016; Potter, 2011; 
Schenkman et al, 2006; Sullivan, 

2011 

2.The Guide to Physical Therapist 
Practice 3 Dimitriadis et al., 2016; Potter, 2011; 

Schenkman et al., 2006 

3.Hypothesis-Oriented Algorithm for 
Clinicians (HOAC II) 3 Briggs, 2011, Schenkman et al, 

2006, Deutsch et al., 2006 

4-7. Concluding Frameworks developed 
by the authors and influenced by other 

established published frameworks 
3 Potter, 2011; Schenkman et al., 

2006; Sullivan, 2011. 

8-11. Concluding Frameworks 
described by the authors not influenced 

by other established published 
frameworks 

3 Cohen, 2020; Normann, 2015, Oberg 
et al., 2015 

12.An integrated framework for decision 
making in neurologic physical therapist 

practice. 
2 Schenkman et al., 2006; Dimitriadis 

et al., 2016 

13.Framework for Rehabilitation of 
Neurodegenerative Diseases 1 Briggs, 2011 

14.Framework for Assessment in 
Oncology Rehabilitation 1 Briggs, 2011 

15.Framework for Movement Analysis 1 Gill-body et al., 2021 

16.Models of Practice in Palliative Care 1 Briggs, 2011 

18. Enablement model 1 Schenkman et al., 2006 

19.Neurologic Differential Diagnosis 
Process 1 Sullivan, 2004 

20.Nagi Model 1 Schenkman et al., 2006 

21.Framework for Clinical Practice 1 Sullivan, 2000 

22.Evaluation and Intervention Models 1 Sullivan, 2000 

23.Perry’s Model 1 Watson, 1999 

24. Model developed by SUnited States 
of American Ryerson from IBTA- 
education committee revised with 

member feedback 

1 Michelsen, 2019 

25.Systems Framework for Postural 
Control 1 Gillbody et al., 2021 
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Appendix I: Audit of web-based curriculum (data from 2021) 
Responses to questions scored 0 or 1 (0 = No and 1 = Yes).   

2. Are any of the terms – assessment, clinical reasoning and neurological used in the 

published curriculum?  

3. Did the course description use terms such as assessment and neurological, but did 

not use these terms in the learning objectives?   

4. Was there clearly documented assessment or clinical reasoning of people with 

neurological conditions/conditions in the curriculum?   

5. Was a stand-alone neurology course/subject offered?    

6. Was there published summative assessment of the student’s ability to assess people 

with neurological conditions?  

7. What was the length of the course including how many units? (i.e were aspects run 

as an intensive). 
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Appendix J: Interview questions (data from 2021) 

Thank you for volunteering to participate in our interview regarding what is taught at university about 
neurological assessment. We encourage you to respond openly and honestly, in order for us to gain 
greater understanding of your practises and views on teaching neurological assessment to 
physiotherapy students. We hope to interview physiotherapists who teach physiotherapy assessment 
of people with neurological conditions in universities around Australia and also review web-based 
content.  If there are any questions that you do not feel comfortable answering, please let me know. 
Before we commence, do you have any questions? Are you happy to go ahead?   
  
We would like to begin the interview by asking you some background information.  

1. What is your gender? male, female, other  

2. What is your age?   

3. What state in Australia do you work in?  

 

I’d like to start by asking you some questions about your general experience as a 
physiotherapist.   

1. What qualifications do you have?  

2. How long have you been practicing in your profession since graduating?  

3. How long have you been teaching assessment of people with neurological 

conditions?  

  

For this next section, I will be asking questions about teaching neurology to students.  
1. What course do you teach into related to neurological assessment?   

2. Would you please tell me about your role in teaching neurology to physio students? 

(prompts: topic co-ordinator, how many hours a week working).  

3. Would you please tell me about your teaching methods when teaching neurology 

(prompts: didactic lectures- recorded or not, workshops, tutorials, PBL, case studies etc).  

4. Would you please tell me about assessment of this topic?  

5.  

Would you please tell me about content related to neurological assessment of people with 

neurological conditions?  

6. What facilitates learning neurology, in your opinion?  

7. What are barriers to learning in neurological assessment/clinical reasoning in your 

opinion?  

  

Thank you again for all your responses, which are valuable to us understanding what is taught 
about assessment of people with neurological conditions to physiotherapy students.  
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Appendix K: Educator Interviews Codebook (data from 2021) 
  
Name  Description  
B and F real patients  Barriers and facilitators to having real patients in the teaching 

environment,  
Barriers to learning neurology  Anything identified as a barrier to learning  

B amount of content  A barrier to learning neurology can be the amount of content taught  
B Clinical reasoning  This barrier is related to clinical reasoning in the neurological 

population and also how this is different from other topics if it is CR 
that is being discussed.  

B Complexity  Barrier of complexity related to topic content and aspects of teaching 
neurology  

B context  Any barrier related to context - such as not teaching neuro in a clinical 
setting, no support form clinicians, how hard it may be to give context, 
difficulties using non impaired models as examples  

B knowledge of what 
neuro PT is  

Students not knowing what neurological physiotherapy is   

B Prescriptive framework  This barrier is very structured, reproducible framework, words like 
recipe etc or labelled assessment practices  

B realistic practice  This barrier to neurology related to the amount and type of practice 
and that lack of practice on real people with deficits    

B Student expectations  What student expect form learning neurology, reported barriers to this  
B supervisor 
expectations  

  

B Time  Barrier as amount of time allocated to teaching in the topic  
B Uncertainty tolerance  This barrier is related to many areas of neurology have no clear 

outcome or prognosis related to findings of assessment and then 
clinical decisions about treatment. So any text that discusses 
uncertainty and lack of clarity related to patients outcomes  

B Videos  Barriers in the use of videos for teaching  
Content    

Application for clinical 
placement  

Text that connects what is taught at university with clinical placement 
preparedness, experience, progress  

Assessment framework  Including different frameworks for assessment such as screening, 
impairment assessment, vestibular etc  

Case studies  Content of case studies and how they are used  
Clinical reasoning  Aspects of clinical reasoning included as part fof teaching  
context  How content is related to patient context  
Function  What is included in content  
Goal setting    
Interview practice    
Measures  inclusion of measures as part of assessment standardised or 

otherwise  
Movement analysis    
Neurological conditions    
Skill development    
Therapeutic approach  Different approaches t assessment is discussed could be Bobath, 

motor learning, EBP etc  
Topic manual  Contents of  
WHO terminology  including ICF framework  
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COVID  Any text related to changes in teaching contents or format or 
practicals due to COVID  

Examination of assessment  all forms of assessment/exams etc for assessment itself  
Osci  What’s included in an osci  
Practical exam    
Quiz    
Skills check    
Viva    
Written assignment    
Written exam    
Facilitators to learning 
neurology  

  

F Clinical Reasoning    
F complexity    
F Context    
F Integrated curriculum    
F Observation    
F student expectations    
F Student immersion    

Resources  Information or people or objects used or created externally for the 
university  

Evidence based practice    
Links with clinicians    
Real patients    
Simulation    

Teaching format    
Demonstration    
Flipped Classroom  An example could be given content as part of preparation and discuss 

in class  
Independent learning    
Lecture    
Observations    
Online    
PBL    
Practicals    
Practice    
Questioning    
Real patients    
Scaffolding    
Simulation    
Touch and feel    
Tutorials    
Videos    

Topic structure  Topic structure refers to number of weeks the topic is run over and 
whether intensive or not and how the topic is run but no details of 
lecture or tutorial content or teaching format or methodology  
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Appendix L: Curriculum content with examples (data from 2021) 

Number of teachers that 
included this content n 

(%) 
Curriculum content Examples 

6 (50) Application to clinical 
placement 

I went from being concerned about not knowing how to write documentation and not 
knowing not fully knowing how to put together an assessment and treatment at the 
start of the semester, to be being able to undertake an entire clinical interaction and 
effectively document after I feel so much better for placement because of these 
things. (ID1) 

11 (91.6) Assessment structure 
there is a hemiplegia and impairment assessment process (ID 3) 

using neurological screening process to motor assessment, scale, and all of that 
kind of thing……. an introduction to functional assessments in another course (ID1) 

8 (66.6) Case studies 

So they get a lot of case studies in their practicals. And in the independent 
learning…….. And that's where we bring in the case studies of well, what would you 
choose for this patient? And we do a lot of what would you choose under ideal 
circumstances? And then what would you do? Okay, they now live out in the middle 
of nowhere. They have no family support. They've, you know, live in a two story 
home. (ID4) 

12 (100) Clinical reasoning 

I guess one of the reasons we scaffold the teaching is to teach them everything in its 
full form, and then apply it to different populations and conditions, which helps…..the 
clinical reasoning and interpretation and the selection prioritisation process of 
different assessments as well (ID9) 

might get them to actually do interpret what would be the key piece of it what Which 
part? Which assessment information do you think is most relevant? So to actually 
identify what would be the key piece of information for them to, to use (ID8). 

3 (25.0) Context 

And we have…….. specialists therapist that comes in and teaches them for a week. 
It really is just a brief introduction, but um, we try to incorporate that as well (ID2) 

And we use the assessment as a way to give some clinical context to 
neuroanatomy, so that it's a bit more engaged, learning it. And so we teach it quite 
structured and not case based initially, because it's purely related to brain function. 
(ID9) 

3 (25.0) Function 
The first one is the fundamental like central components of movement. motor control 
theory, as motor learning  theory , how to teach sit stand so the functional structures 
(ID6) 

4 (33.3) Goal setting ….we're talking about, you know, family centred practice and the ICF. Goal setting 
as well.  (ID9) 

10 (83.3) Measures 

 

 

And actually, every lecture, I would say, you know, every lecture on ms or 
Parkinson's or traumatic brain injury, there would always be a slide on outcome 
measures (ID1) 

provide a case study and say, what sort of outcome measures would be appropriate 
for this patient, so that, you know the theory (ID5) 

So we do impairment, functional past participation. And then we do assessment in 
terms of outcome measures that are specific, for example, for stroke, for Parkinson's 
disease, the TBI and the like, and we train them in those. But say for example, 
impairments, we look at manual muscle test and dynamometry for strength (ID 12) 

 

 
 

7 (58.3) Neurological conditions e sort of do our first assessment around stroke (ID 1) 
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Number of teachers that 
included this content n 

(%) 
Curriculum content Examples 

But then we break down assessment according to health condition. So we have a, 
we have a section on degenerative conditions, we have a section on conditions that 
can improve with training. So we break down according to conditions we give them, 
we put assessment within the clinical reasoning process. So we give them 
assessment. Each time we look at health conditions, we give them assessment, in 
terms of the impairments that they're following. So they will assess according to the 
impairment, and these will go across health conditions, but some will be specific to 
health conditions. (ID 12) 

2 (16.6) Skill development 

demonstration of skills and ways of doing thing (ID 10) 

The videos will teach how to do the skill, but also some considerations of the why 
we're testing it related to your anatomy or pathophysiology, as well as how we might 
adapt it for certain populations (ID9) 

9 (75) EBP and Therapeutic 
approach 

And we have …… specialists therapist that comes in and teaches them for a week. 
It really is just a brief introduction, but um, we try to incorporate that as well. But the 
foundation of what we teach is based on motor learning (ID 2) 

We tend to cover it in a toolbox approach. So we teach about what's available, 
what's been used, how each of them works, what the research is behind each of 
them. And that it depends on the specific patient as to which one you might pick out 
for them. (ID4) 

We're very focused on evidence based practice. So focus really on mercury learning 
type approach. I often will say, particularly in labs. Now, in my clinical experience, 
this works well, but there's no evidence for it. So yes, I mentioned various different 
branches. And I encourage them should not be put off. Because there's no level one 
evidence. Often there isn't any evidence, because it's too difficult to obtain that data, 
very encouraged them to take note of single case studies and think about virtually 
developing lots of single case studies and small groups and that sort of thing. So we 
can develop a body of data in the way of that practice based evidence as opposed 
to evidence based practice (ID6) 

3 (25.0) Topic manual 

So I have…… a course manual, which is not so much what the content of the lambs, 
but lots of information about the various outcome measures and how to, to use them 
(ID6) 

there's a lot of content about assessment in our prac manuals (ID1) 

5 (41.6) WHO terminology 
When we teach the assessments, we also teach a basic assessment framework. So 
we talk about ICF. And because we do …. we're talking about, …….family centred 
practice and the ICF (ID9) 
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Appendix M: Teaching formats and methods of teaching with 
examples (data from 2021) 

Number of teachers that 
use this format n (%) 

Teaching format (the 
means of teaching) Examples 

8 (66.6) Online 

We used to do that tutorial face to face and of course, for the last couple of years 
have done it online (ID1). 

So some of those tutorials are via zoom, rather than face to face. And we've also 
developed a lot of video resources. So we send students off to have a look at 
things and then we come back on zoom and then discuss them that way (ID2) 

7 (58.3) Tutorials 

And then we also have tutorials, which are different videos, where, depending on 
the content, for example, your gait analysis tutorial (ID1) 

So that's generally the way we roll and then the tutorial that follows the prac. 
That's where we really bring the case to get like a case study together. So your 
practice this week, we worked in, in all of these sort of areas, or we assessed we 
did assessment in these kind of areas. Now let's look at that in action. Or let's try 
and think about clinical reasoning around this particular case (ID7) 

8 (66.6) Independent learning 

And we use videos quite a lot in that half an hour preparation, so that when they 
come into the prep room, they're ready to sort of hit the ground running, so to 
speak. (ID1) 

And then they have an independent activity workbook that has activities for them 
to work through. (ID4) 

11 (91.6) Lecture 
So, the lectures have all pretty much moved to online recording with q&a 
sessions. (ID3 

o we do all online, pre- recorded lectures. (ID4) 

7 (58.3) Simulation 

just reading through the student evaluations…… from a third year student after 
the end of their unit last year… simulation that is.  I went from being concerned 
about not knowing how to write documentation and not knowing not fully knowing 
how to put together an assessment and treatment at the start of the semester, to 
be being able to undertake an entire clinical interaction and effectively document 
after I feel so much better for placement because of these (ID1) 

6 (50.0) practicals we will have a much practical class with them for three hours. And then we 
address all the elements that we have in our lecture about the assessment (ID5). 

10 (83.3) Videos 

Then, of course, we have videos or case- based learning, which also involves, 
you know, assessment because it's presenting an entire case…… I think now 
even just putting together simple videos of us, you know, doing a particular skill 
or something can be really, really useful as well (ID) 
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Number of universities that 
use this method 

n (%) 

Teaching methods 
(how) Examples 

2 (16.6) Demonstration 
guess demonstration of skills and ways of doing things. Possibly watching, you 
know, watching patient videos. You know, talking about what people are saying 
and serving. demonstration and then. Ye (ID 10) 

3 (25.0) Flipped classroom 

So they've got that visual, to engage with your phone trying to flip the classroom 
for practice. So they've got practice stuff they have to access before they come 
in. And again, that's in the form of videos where, you know, this particular station, 
this is what you're going to do think about why that's relevant, so that we can, 
you know, we can come in into scope, wham Here we go, I've got a lot of time to 
explain it all.(ID7) 

3 (25.0) Observation I think the observation…..you have to do some observations, …. you can always 
get your hands on a patient, so you're gonna have to watch them (ID8). 

198.3) Case based learning Then, of course, we have videos or case based learning, which also involves, 
you know, assessment because it's presenting an entire case. (ID1). 

7 (58.3) Scaffolding 

There's one neuro subject, which is like the fundamentals, and then there's a 
second, which is a much more complex like parkinsonism, ms. (ID1) 

‘balances is the obvious one a patient can't even sit, see how then you need to 
progress your assessment, because then you might have a patient who can 
run’(ID 10) 

I think that's, I guess one of the reasons we scaffold the teaching is to teach 
them everything in its full form, and then apply it to different populations and 
conditions, which helps hopefully, the clinical reasoning and interpretation and 
the selection prioritisation process of different assessments as well (ID9) 

3 (25.0) Movement Analysis 

so they learn about essential components and analysing normal movement (ID2) 

usually starting with movement analysis, which helps direct them to which 
specific tests they'd use, which helps direct them to which outcome measures. 
(ID 4) 

4(I33.3) practice 
We also in the first course, we get patients with who had stroke coming in twice 
during the semester, once they practice their assessment of people with stroke, 
and then practice administering all those assessment items (ID 2) 

6(50.0) Questioning 

So there's case based learning, there's always a very specific question (ID 1) 

lectures have all pretty much moved to online recording with q&a sessions. So 
they watch, you know,……..And then the next day or whatever, we'll have a q&a 
session(ID3) 

4 (33.3) Real patints 
Real patients, They'll probably be two or three, there's usually three a semester. 
Last year, it was one two online months, and I'm not sure what I'm doing this 
year. (ID3) 

3 (25.0) Touch and feel my students have no idea what clonus looks like, I can see it and feel it. And 
yeah, so it's really, it's really great. (ID2) 
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Appendix N: Formative and Summative assessment of neurological 
assessment (data from 2021) 

Number of 
Universities that 
use this method 

n (%) 

Assessment method Examples 

9 (75.00 Written exam- in person 
or online 

Then in our written exam, ……. a problem oriented assessment type 
format. So again, they might watch a video, and it might be on bed 
mobility, and they have to write down Well, what am I observing? 
What am I contributing factors? How would I test for those 
contributing factors? (ID7) 

The video exam where they use someone doing an activity and have 
to do a movement analysis of that. And that was done completely 
online this semester (ID4) 

7 (58.3) OSCI so we have an assessment station, which will consist of an interview 
on a physical exam of any number of different presentations (ID1) 

4 (33.3) Practical exam 

And then they also do their practical exam where they're asked to do 
just randomly pick out a bucket, one specific test and one outcome 
measure (ID4) 

it's broken down into four questions. And those four questions look at 
their assessed at some form of muscle strength or length 
assessment, you've got like a tonal based assessment, cranial nerve 
base assessment. And then you also have usually a functional based 
assessment (ID 11) 

2 (16.6) Quizzes 
most of our we have quizzes and exams, which assess the content 
and we have the occasional question on what type of assessment 
would you pick for this condition (ID12) 

1 (8.3) Skills check 
we do the skills checks. So asking people to assessment of checking 
someone to do a certain given the scenario and asking them to 
assessment (ID10) 

1 (8.3) Written assignment 

Whereas a written assignment, which we change every year, but it's 
usually on looking at the little video reliability of some form of 
assessment tool in the neurological population. We change that each 
year. So you might be looking at the most appropriate balance 
outcome measure and static balance information. poststroke. (ID11) 
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Appendix O: Resources used to teach assessment with examples 
(data from 2021) 

Number of 
teachers that use 

this resource 
n (%) 

Resources Examples 

10 (83.3) Videos/YouTube 

We use a lot of videos, we use the ice Learning Centre.It's got some 
really good videos in clinical settings. (ID3). 

‘ just putting together really simple videos of us, you know, doing a 
particular skill……. can be really, really useful (ID1) 

6 (50.0) Real patients 

o first of all, I like to have real patients…..I I'm looking forward to see that I 
can take the patients, I take their students to the hospital ….. Let me get 
to the place because they will possibly even before that, to see the real 
patient or even if we cannot go the the best thing is to show them the 
videos. Showing them so working with real patient in house. (ID5) 

7 (58.3) Simulation 

think it's quite valuable. We have some really good actors, people that are 
now retired that used to teach into the programme as well. They're 
excellent (ID2) 

We have a simulation site.  We used to get actors in for that….. Last year, 
it was November. And we were just kind of opening up. But we didn't want 
to risk our actors are usually older people. We don't want to risk that. So 
we used and it worked so well. And I think we'll actually do it again. 
Because it's also cheaper. We used second and third year students. And 
it was really great for everyone involved. So cardio is actually doing a 
project on Peer simulations. So yeah, so we do seem and that's fun. It's 
hilarious day. It's really, it's really great. Because they kind of thrown in. 
And, you know, it's an easy teaching day, because I teach them set work, 
because they've got the case, and then they're, you know, they don't need 
us as much like for the pre briefing debrief (ID 3) 
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Appendix P: COREQ (Consolidated criteria for Reporting Qualitative 
research) Checklist 

This checklist has been removed due to copyright restrictions. 
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Appendix Q: Electronic questionnaire (data from 2022) 

Q1 Age  

Q2 Gender  

Q3 Year Level  

Q4 State in Australia in which you study  

Q5 For physiotherapy students: physiotherapy undergraduate course enrolled in (e.g., 
Bachelors or Masters or Doctorate)   

Q6 For physiotherapy students: have you completed coursework related to assessment and 
treatment of people with neurological conditions?  

Q7 How many clinical placements have you completed so far?  

Q8 Have you worked with any people with neurological conditions to date?  

Q8 Please provide contact details, email and phone  

Q9 Please provide days and times preferred for the interview  
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Appendix R: Introduction and Interview questions (adapted from Wijbenga 
et al., 2019) (data from 2022). 

Thank you for volunteering to participate in our interview regarding assessment and clinical reasoning in neurology 

by physiotherapy students before and after clinical placement in neurology.  Just checking you can see and hear 

me, as we are connecting via Zoom?  We will be recording the audio of this sessions via Zoom, please let me know 

if you are not O.K with this?  

As part of this current research, we want to include physiotherapy students before they attend placement and then 

re interview them after they have assessed and treated patients with neurological conditions on placement. We 

would like to find out about your views and perceptions of neurological assessment and clinical reasoning. We 

would also be very interested to know anything else that you want to tell us about this topic.  

The conversation is being recorded so the research team can transcribe and look at it later. This information will 

only be used to help with transcribing as no one will be named in the transcript.  

The research team will write up our findings which will hopefully be published at a conference, no one will be 

named in any of the presentations or publications. If you would like to read the transcription or be made aware of 

the findings, please let me know via email.  

We encourage you to respond openly and honestly, in order for us to gain greater understanding of your practises 

and views on teaching neurological assessment to physiotherapy students. We hope to interview physiotherapy 

students who have been educated about physiotherapy assessment of people with neurological conditions in 

universities around Australia and New Zealand before and after clinical placements in neurology.  If there are any 

questions that you do not feel comfortable answering, please let me know. Before we commence, do you have any 

questions? Are you happy to go ahead? I will start the recording now.  

 

 Initial Interview  

I’d like to start by asking a question about assessing people with neurological conditions  

How would you proceed when you see a patient with a neurological disorder for the first time? Probe: what would 

your first steps be?  

How has this been approached within your course? Probe: how have you been taught?  

  

In this next section the questions will be about what clinical reasoning is?  

How would you define clinical reasoning as applied to the assessment process of people with neurological 

conditions?  

In the next section, I will be asking you questions about learning clinical reasoning  

How have you learnt to apply the process of clinical reasoning during your course so far?  

How prepared do you feel to integrate your learning of clinical reasoning into practice on placement?  

What has facilitated your learning of clinical reasoning?   

What has been a barrier to your learning of clinical reasoning?  

How confident do you feel with clinical reasoning?  

Tell us if and when you modify your assessment (of people with neurological conditions).  

Tell us about how you use assessment to make clinical decisions/What parts of assessment has more weighting?  

What has facilitated or hindered development of your clinical reasoning abilities?  

Final Interview  

I’d like to start by asking a question about assessing people with neurological conditions  
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How would you proceed when you see a patient with a neurological disorder for the first time? Probe: what would 

your first steps be?  

  

In this next section the questions will be about what clinical reasoning is?  

How would you define clinical reasoning as applied to the assessment process of people with neurological 

conditions?  

In the next section, I will be asking you questions about learning clinical reasoning  

How have you learnt to apply the process of clinical reasoning during your course so far?  

How prepared did you feel to integrate your learning of clinical reasoning into practice on placement?  

What has facilitated your learning of clinical reasoning during placement?   

What has been a barrier to your learning of clinical reasoning during placement?  

How confident do you feel with clinical reasoning?  

Tell us if and when you modify your assessment (of people with neurological conditions).  

Tell us about how you use assessment to make clinical decisions/What parts of assessment has more weighting?  

What has facilitated or hindered development of your clinical reasoning abilities?  

On reflection, what are some of the differences in your clinical reasoning before and after clinical placement. Probe: 

hypothesis formation, development of a problem list, management of the patient, progression of the patient’s 

therapy, re-evaluation.  
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Appendix S: Student interview codebook (data from 2022) 

Code name Description No. of 
participants 

No. of 
quotes 

Assessment of other domains while 
observing another 

This describes two domains assessed at the same time, e.g., when a 
patient is being interviewed, as they walk into the room their ability to 
walk is being assessed, or when they have their interview and their 
cognition is being assessed whilst they are talking. 

5 6 

Basis for intervention This code indicates what an intervention is based on, such as the 
assessment or the problems the patient has identified. 4 4 

Trial and error This code indicates where assessment and intervention are based on 
a ‘trial and error’ approach rather than evidence of experience. 4 4 

Blurring of clinical reasoning and clinical 
decision-making 

This code indicates when the use and meaning of clinical reasoning 
and clinical decision-making are either not clear or are used 
interchangeably. 

5 11 

Choosing appropriate outcome 
measures This code indicates when how and what outcome measures are used. 4 4 

Context and patient complexity  This code indicates the context of the patient interaction including 
internal and external factors that may suggest complexity. 7 10 

Overwhelming knowledge and 
information overload induce anxiety 

This code suggests the respondent is being given much content and 
feels overwhelmed by this and this may lead to anxiety. 5 6 

Practice using clinical reasoning 
forms/problem lists 

This code indicates the value of using problem lists to help develop 
clinical reasoning skills. 5 6 

Observe other clinicians Observation of other clinicians during an assessment on placement 
helps facilitate clinical reasoning skills. 4 4 

Practising CR with peers Practicing clinical reasoning skills such as in the classroom and when 
on placement. 3 4 

Watching videos during class  6 6 

Real-life patients Working with real patients whilst on clinical placements as opposed to 
observation and no direct interaction. 5 7 

CR is functionally focused on 
neurological physiotherapy rather than 
impairment-based 

When using information from assessment and clinical reasoning skills 
to develop a movement-related diagnosis leading to a clinical decision 
the domains included are functional, not impairment-based. 

4 5 

CR varies according to 3 core areas 

This code indicates the description of clinical reasoning according to 
the three core areas of physiotherapy practice. It includes respondent 
text that confirms that it is different in the three core areas and also 
text that confirms that it is both the same. 

4 7 

Definition of CR This code indicates what the participants have defined clinical 
reasoning as. 8 9 

CR varies according to 3 core areas  6 7 

Don’t know what will work This code indicates that regarding planning treatment the participant 
doesn’t know which treatments will work. 2 3 

Factors Influencing Confidence with CR  9 11 

Missing steps in CR especially 
interpretation not using assessment to 
outline Rx options 

This code indicates steps that are missing from the evidence-based 
suggested steps (Garner & Lennon, 2018) including collecting 
information from a physiotherapy assessment using this information to 
form a movement-based diagnosis developing a problem list, and 
then using this information to make clinical decisions about a 
management plan in collaboration with the patient. 

3 5 

Omitted assessment domains based on 
patient ability 

This code indicates when participants have not included a domain 
because it is too difficult or too easy for the patients/patient to do. 6 6 

Modify assessment and first steps  12 17 

Patient choice 
This code indicates any respondent text related to patient decisions 
and choices around what is important to them. It can include goals, 
treatment choices, and priorities. 

7 11 

Patient variability 
This code indicates when a patient may present differently than 
expected by the respondent, such as day-to-day variability or 
differently than expected based on their condition. 

4 6 

Patterns This code indicates text that indicates clinical patterns, including 
pattern recognition. 2 3 

Understanding progression This code indicates text related to progressing therapy with patients. 4 5 
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Appendix T: Themes, codes and examples (data from 2022) 

Theme Codes Exemplar quotes No. of 
quotes 

No. 
participants 
contributed 

to codes 
(pre and 

post) 

1. Process and 
components for 

assessment 

Assessing a domain whilst 
observing another 

observe when they're walking through the door, 
……..What kind of mobility do they have? Do they have 
any like speaking impairments, all that kind of stuff and 
you can gauge a lot of that from when they first walk 
through your door (P5) 

6 5 

choosing appropriate 
outcome measures 

which outcome tools you measure…….. think about 
what level they're already at…….. do you need 
something just quick and easy because they're going to 
get easily bewildered (P4) 

4 4 

modify assessment and first 
steps 

Because I specifically was with stroke patients, sort of 
asking you, what were initial things you felt was a 
weakness, tingling, sort of that. (P2) 

17 12 

understanding progression 

Some people progress quicker than others, some people 
progress slower than others. And if you like at uni, we're 
told to go baby steps, baby steps, part practice. Some of 
that were in real life. I feel like you are pushing the 
patients more and they get him to walk a bit quicker. 
(P2) 

4 5 

defining clinical reasoning 

but it's just, it's just that way of sort of like listing out what 
the issues are that you want to work on, maybe seeing 
how they sort of into, interplay a bit and, you know, 
looking for some, you know, some interventions that will 
directly, you know, work on those problems. (P4) 

9 8 

don’t know what will work 
(regarding proprioception) I still don’t know what would 
work, I’d want to focus on it but don’t know how to go 
about it (P6) 

3 2 

basis for intervention 

Focus on what you can change, like gait so you 
strengthen dorsiflexors of stretch under the foot. 
Something makes sense and something you have a 
solution for. (P6) 

4 4 

2. Treatment 
planning Trial and error 

you have all the knowledge from the topic and then you 
use this when assessing patients, and everyone is 
different so that makes it hard. Then you try and work it 
out and if it doesn’t work you try something else. (P3) 

4 4 

3. Patient-centred 
care 

patient choice You're just trying to think about how these fit into their 
life and how, yeah. Your life. (P4) 11 7 

omitted assessment 
domains based on patients’ 

ability 

If I have a plan in my head – it depends on their 
presentation. Don’t want to do an assessment where you 
are setting them up to fail. Prefer to select an 
assessment I know they will be able to do. (P7) 

6 6 

assessed a domain while 
observing another 

asking questions and observing the patient. If they have 
a hemiplegic arm, you can observe them taking their top 
off or how they are doing things, or ask them about their 
problem and experiences. (P8) 

5 6 

patient variability 

She will tell me to come up with a plan and then you look 
at the plan and that will not work. Or you have a plan 
and they (patient) come in a week later and they are like 
blah blah blah happened, I had a fall and then you have 
to start again and replan on the spot. (P7) 

6 4 
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Theme Codes Exemplar quotes No. of 
quotes 

No. 
participants 
contributed 

to codes 
(pre and 

post) 

4. Learning clinical 
reasoning 

context and patient 
complexity 

I wouldn't feel comfortable being left alone with a low-
level patient. I feel like if it was a stroke patient or 
someone, I would also really struggle with someone who 
can't communicate. (P6) 

10 7 

patient variability I guess it's not so discrete and it's not so discrete in 
neuro and everybody presents differently. (P5) 6 4 

overwhelming knowledge 
and information overload 

induce anxiety 

You risk that red hot panic freeze, where you just, which 
I haven't seen anyone do yet, but everyone's scared (P4) 6 5 

observe other clinicians 

actually observing other clinicians, I think everyone has 
a different way of doing things such as treatment 
modalities and how to address and do something- that 
gives you a broader toolbox and think has helped you. 
(P7) 

4 4 

practice using clinical 
reasoning forms/problem 

lists 

Problem lists are helpful to break down the pathology 
and understanding why they are presenting that way. 
(P7) 

6 5 

practice with peers 
I think another thing another thing at uni is that you are 
doing all these things on people (other physio students) 
who don’t have these deficits. (P7) 

4 3 

watching videos during class 

so we did inquiry guides, um, where we had a case 
study and we followed the case study, which in hindsight 
is really good……… we would watch a video of a patient 
and then come up with questions and stuff. (P7) 

6 6 

real-life patients 

Another thing is to do it in a real-life situation. I will go to 
my supervisor and be like this is what I want to do with 
my patients even though I have never met them but 
have read their file. But you can read your file and not 
know how specifically they will present. So actually, 
seeing the patient in real life is really important (P7) 

7 5 

clinical reasoning is 
functional in neuro rather 
than impairment-focused 

(neurological physiotherapy) it's much more focused on 
what they need to functionally achieve. that's, that's the 
big distinction that, you know, everyone talks about, you 
know, when they go from intro to clinical reasoning is the 
MSK stuff where you're trying to list out sources and 
stuff, but here it's more about, concentrating on, on just, 
you know, what daily functions you can either improve or 
assist, I think, seem to be the big distinction. (P4) 

5 4 

clinical reasoning varies 
according to the 3 core 

areas 

I think the process in which you go about it e.g. the clinic 
forms that we do is different in the fact that MSK you're 
looking for actual structures that could potentially be 
going wrong and working it through that way. Whereas 
you are looking for more impairment-based stuff in more 
neuro and cardio, that hospital-based setting, and 
probably out-patient neuro as well. So yeah, it probably 
is a little bit different in the way that you do it, but the 
thoughts behind it in terms of using evidence and 
experience, I think is the same, if that makes sense. (P5) 

7 4 

factors influencing 
confidence with clinical 

reasoning 

I feel like because I've had a lot of experience with 
different patients, feel pretty good to do that (clinical 
reasoning0 as a new grade. (P2) 
I felt good going into the placement at …….. I mean, 
obviously, I was very lucky to have excellent supervisors 
and, yet it was very supported. (P4) 

11 9 

patterns 

And they're doing it in their head (supervisors), of 
course. Yeah, they do not have the time to speak 
through that with us. Like I said, you know when you've 
got a prompt and here's this person and it's like……… 
they've just had a stroke with a subluxed shoulder. I'm 
like, okay, yes, I will position their shoulder. And I'll kind 
of factor that in. And that is a level of clinical reason. 
(P5) 

3 2 
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Theme Codes Exemplar quotes No. of 
quotes 

No. 
participants 
contributed 

to codes 
(pre and 

post) 

5. Assumptions and 
biases 

blurring of clinical reasoning 
and clinical decision-making 

it's ( clinical reasoning) just that way of sort of like listing 
out what the issues are that you want to work on, maybe 
seeing how they sort of into, interplay a bit and, you 
know, looking for some, you know, some interventions 
that will directly, you know, work on those problems so 
that you sort of keeping it targeted to what they need 
and also what they want. (P4) 

11 5 

missing steps in clinical 
reasoning, omitted 

assessment based on 
patient ability 

but then once on placement with my supervisors at my 
place at my placement, we really did not do any part 
practice at all. So more, just doing more facilitated more, 
getting the patient to work, work themselves. I feel like 
after placement, just not being afraid to be less 
conservative and, you know, doing part practice when 
it's sort of indicated, but then aside from that, just seeing 
what the patient's capable of and then working from 
there. (P2). 

6 6 

patterns 

I mean, it is hard to stay how you sort of evolved, but I 
think you get more and more familiar with how various 
impairments sort of feed, it becomes very circular, that, 
that sort of, that interplay of them. You get more and 
more familiar with that. And I don't know, I think maybe 
some of the thinking around the goal setting gets a bit 
clearer. (P4) 

3 2 

patient choice 

I think actually getting the patient's main problems and 
understanding that. If you are addressing what they see 
as the main problem, then you will be getting them on 
board a little bit more. they will as if they are progressing 
towards something. If it is their biggest problem it is the 
highest priority then. (P7) 
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