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ICF in Bachelor degree
programs—the implementation
of the ICF in the clinical reasoning
process of physical therapists for
neurological patients—optimizing
the health curriculum for
comprehensive patient care
Hannes Aftenberger* and Bernhard Taxer

Department of Physiotherapy, FH JOANNEUM Graz, Graz, Austria
The International Classification of Function, Disability, and Health (ICF) is known
to be a valuable classification model in interprofessional neurorehabilitation, as it
can lead to more patient-centered and self-determined treatment. To acquire
the competencies implementing the ICF in the field of neurorehabilitation, it is
important to anchor essential skills in the basic training of healthcare
professionals. The Institute of Physiotherapy at FH JOANNEUM in Graz/Austria
developed a concept to help students learn the necessary skills for
implementing the ICF in a structured way. In the area of neurorehabilitation,
we linked the ICF model with the Clinical Reasoning Model (CR).
Competences are acquired over six semesters. Besides the general topics
relating to the ICF (such as history, intention, and language) and CR that are
taught in the first year, we focus in the later semesters explicitly on
transferring these skills to neurorehabilitation. Therefore, we use
interprofessional group work and problem-based courses as essential didactic
elements for this transfer of skills. This article aims to show how the ICF could
be implemented in Bachelor’s degree programs for physiotherapy as well as in
other healthcare programs. The authors’ experiences are described and some
best practice examples when working with the ICF in this field are given.
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Introduction

The International Classification of Function, Disability, and Health (ICF) is known to

be a valuable classification model in interprofessional neurorehabilitation, as it can lead to

more patient-centered and self-determined treatment (1). Nevertheless, the possibilities of

the ICF are still only partially utilized in both inpatient and outpatient settings due to a

lack of knowledge about the possibilities and content of the ICF (2). To counteract this

lack and to acquire the competencies to implement the ICF in the field of

neurorehabilitation, it is important to anchor essential skills in the basic training of

healthcare professionals.
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In Austrian Bachelor’s programs for physiotherapy, ICF holds

much importance. One notable aspect is the comprehensive

integration of this model into various stages of the physiotherapy

process. This integration encompasses history-taking, hypothesis

generation, physiotherapeutic diagnosis, therapy planning, and

assessment of therapy goals (3). This structured approach is

commonly recognized as clinical reasoning, a cognitive process

essential for effective decision-making in clinical settings. Clinical

reasoning involves critical thinking within a clinical context, aimed

at gaining a holistic understanding of a patient’s condition and

needs (4). Even though the implementation of the ICF in basic

physiotherapy training is not new and has been an integral part of

the curriculum for many years, the implementation of theoretical

aspects in everyday practice proved to be particularly challenging.

For this reason, FH JOANNEUM places particular emphasis on

implementing the comprehensive ICF components from theory

into practice in a joint decision-making process involving internal

and external lecturers as well as internship supervisors. These

parties were therefore also involved in the development of the

teaching tools and clinical reasoning processes, which to our

knowledge is a unique feature in this context.

In Austria, there is a strong recommendation for the inclusion

of learning outcomes (LOs) related to the application of the ICF in

Bachelor’s programs for physiotherapy, particularly concerning

neurological patients (5). This emphasis underscores the

significance of integrating the ICF framework into the

curriculum to enhance students’ competence in assessing and

treating neurological conditions effectively. Consequently, this

integration is deemed an indispensable component of the

Bachelor’s program in physiotherapy. In response to this

requirement, the Institute of Physiotherapy at FH JOANNEUM

in Graz, Austria, devised a tailored strategy, in the period from

2012 to 2015, to ensure that students acquire the necessary

competencies for applying the ICF framework within a

structured approach.

Clinical reasoning involves healthcare professionals and patients

collaboratively analyzing clinical issues to guide evidence-based

practice. The abovementioned holistic approach encompasses

assessing physical dysfunctions, environmental factors, and

personal aspects in neurologically affected patients. This

comprehensive evaluation extends beyond dysfunction to activity

and participation levels, fostering multidisciplinary communication

and care and so fits within the ICF and vice versa (6).

This article aims to demonstrate the practical implementation

of the International Classification of Functioning, Disability, and

Health (ICF) within Bachelor’s degree programs for

physiotherapy and other healthcare disciplines. It focuses on the

implementation of the ICF concept in the specific field of

physiotherapy in neurology. First, we illustrate how and why

students learn to apply the ICF and CR models for neurological

patients, with particular emphasis on hypothesis generation and

evaluation. Then we outline the learning outcomes students

should achieve when applying the ICF structures in neurology.

For this purpose, we provide a brief insight into how the history,

idea, and nomenclature of the ICF are introduced in the initial

semesters so that foundational knowledge can be drawn upon
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when students learn about neurological patients. Finally, the

methods implemented in the courses are described.

Drawing from the author’s experiences, the article offers

insights into effective strategies for integrating the ICF into

academic curricula. In addition, it provides best practice

examples of utilizing the ICF framework within the realm of

physiotherapy education and practice.
CR and ICF in physiotherapy for
neurological patients

Clinical reasoning can be defined as a reflective process of

examination and analysis carried out by healthcare professionals

in collaboration with patients to understand them, their context,

and their clinical problem(s) to enable evidence-based practice

(4). In terms of the biopsychosocial framework (7), a

comprehensive clinical thought process also attempts to capture

all levels of the ICF (8) and thus provides a holistic approach

when examining and treating neurologically affected patients.

This holistic approach therefore includes the examination and

analysis processes for general physical health or dysfunctions, such

as cardiovascular conditions or the clinical consequences of upper

motor neuron lesions (including spasticity, weakness,

hyperreflexia), but also the corresponding examination of

environmental and personal factors. These include living

conditions, like barriers due to stairs, connection to the

healthcare network due to mobility restrictions, but also personal

aspects such as cognitive impairments or neuropsychological

disorders (aphasia, neglect, depression).

The critical thinking process in the context of clinical action

leads to a comprehensive assessment of the situation not only at

the level of dysfunction but above all at the level of activity and

participation. Furthermore, this holistic approach facilitates open

communication with all those involved with the aim of a

comprehensive multiprofessional approach, i.e., including

professional groups such as psychologists, social workers, and, of

course, nursing staff.

Considering all these aspects it seems more than reasonable

that students in the Bachelor’s program learn to apply the CR

model to neurological patients and to integrate the ICF model

into the CR model. At FH JOANNEUM, hypothesis generation

related to the ICF is pivotal.

As part of the clinical reasoning process, our students learn to

form so-called hypothesis categories (4) during their basic training

already in the first year. Even though these hypothesis categories

originated in the treatment of musculoskeletal problems (9), they

can be transferred to all clinical areas. Table 1 presents the

hypothesis categories we currently use as a guide and gives

examples of clinical characteristics for neurological patients.

The physiotherapy assessment aims to provide adequate

information for the clinical reasoning categories. The data

collected from the medical history and physical examination can

then be used to create a comprehensive patient-centered

assessment and plan and help implement appropriate individual

therapy (10). The functional, activity, and participation levels are
frontiersin.org
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TABLE 1 Hypothesis categories and clinical examples.

Hypothesis categories Clinical features
Activity and participation capability and
restriction

“Walking a distance of 150 m and back with crutches to manage a shopping tour three times a week”

Patient perspectives on their experiences and
social influences (psychosocial status)

“Lack of motivation to build up aerobic capacity after stroke”

“Lack of acknowledging the current disability situation and denying help from relatives”

“Mood disturbances following a stroke due to realizing disabilities”

Pain type “Neuropathic pain due to shoulder-arm syndrome”

“Nociceptive pain due to spasticity and adaptive phenomenon”

Source of symptoms “Arteria cerebri media-associated stroke and its associated brain regions leading to an upper motor neuron syndrome (UMNS)”

Pathology “Brain regions hypoxic situation due to thrombosis”

Impairments in body function or structure “UMNS-associated dysfunctions due to spasticity in the left elbow region”

“Weakness/paresis of quadriceps muscle left”

“Loss of sensory dysfunction, facial region right”

Contributing factors “High blood pressure”

“Diabetes mellitus type 1”

“Hip arthroplasty 2 years ago on the contralateral side”

Precautions and contraindications to
physical examination and treatment

“Anticoagulation”

“Neglect”

“Heart insufficiency”

Management and treatments “Top down model of treatment because of the good neuropsychological state and the fast remission”

“Teaching and guiding relatives in transfer”

“Multiprofessional approach because of neuropsychological contribution”

Prognosis “Depending on resources—barrier profile regarding ICF aspect in personal and system contribution”

TABLE 2 The learning outcomes of the ÖHPN for the expert role, with explicitly mentioning the ICF or the ICF domains.

Part of the physiotherapy
process

Learning outcomes
The graduates…

Examination …Plan to conduct the examination, starting from the level of activity and participation, leading to the level of structure and function.

…Identify deficits and resources across all areas of activity and participation such as mobility, communication, and self-care

…Utilize specific assessment tools at the structural and functional levels, as well as at the activity and participation levels, for
differentiated problem identification and evaluation.

Making a physiotherapeutic diagnosis …Establish in the physiotherapeutic diagnosis, connections between the collected results and categorize them in relation to all ICF
levels, prioritizing the limiting factors while considering the complexity of neurological disorders for all ICF levels.

Formulation of goals …Initially formulate goals at the level of activity and participation, as well as problem-based goals at the functional and structural
levels.

…Align goal formulation with the ICF structure

Planning and implementation of
interventions

…Apply manual techniques (manual therapy, soft tissue techniques, sensory stimulation, neurodynamics) at the level of body
structure and function in patients with neurological conditions to enable or facilitate activities and functions.

…Support resource-oriented learning of patients

Re-examination …Apply qualitative and quantitative reassessments (e.g., symptom-specific assessments) at all ICF levels, considering neurological
and neuropsychological symptoms and environmental contextual factors.

…Evaluate hypotheses based on the examination results regarding all activity areas (mobility, communication, self-care).
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reflected in the hypothesis categories, and personal and

environmental considerations are also adequately recorded from

the outset in the contributing factors or psychosocial factors.
Learning outcomes

When implementing the ICF into the Bachelor’s program for

physiotherapy, our curriculum coordinators opted for a strong

orientation toward the consensus paper of the Austrian

University Network Physiotherapy in Neurology (ÖHPN) (5).

Table 2 provides the LOs that explicitly refer to the ICF.

The specific implementation of the LOs at FH JOANNEUM

focuses on examination, physical therapist (PT) diagnosis, goal
Frontiers in Rehabilitation Sciences 03
formulation, treatment strategies, and reassessment. In the

examination domain, third-semester students concentrate on the

activity levels of the ICF relevant to neurology. They learn and

understand how to identify and consider these levels while taking

a patient’s history and during the examination. The relevant

activity levels include those mentioned in ICF Chapters 3

(communication), 4 (mobility), and 5 (self-care).

Students also learn to implement and assess contextual factors

while taking a patient’s history, identifying these factors as

resources or barriers to the patient’s presenting problem. These

components are essential for critically evaluating the patient’s

prognosis, which is an integrative part of the clinical reasoning

process. Following the abovementioned hypothesis formation

process, they subsequently learn to assess and examine the
frontiersin.org
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patient’s limitations at the functional and structural levels of the ICF.

These limitations are identified during history-taking and

documented in a body chart. Physiotherapy students are instructed

to examine and to use assessments across all ICF levels. The

selection of the assessments is based on an unpublished Delphi

process of the ÖHPN inquiring about which assessments should

be taught in the Bachelor’s program for physiotherapists in Austria

and are closely aligned with internship providers` requirement.

The students are also introduced to ICF Core Sets, which serve as

guidelines for identifying relevant activities to assess specific

neurological conditions.

After hypothesis evaluation, during the examination, students

are facilitated to establish a “Physiotherapeutic Diagnosis”

prioritizing and describing the individually relevant limitations at

the examined and evaluated activity level. Further, they are

encouraged to identify the limitations at the functional and

structural levels responsible for the patient’s main problem.

The ICF domains serve as guidance for students in establishing

common goals with the patient. In neurology, due to certain

communication limitations (aphasia, dysarthria, comatose

situations) of patients, close cooperation with the nursing staff

and patient’s relatives is required to enable a joint process of goal

setting. It is therefore important that students learn to

communicate with all involved people. Expanding upon the

physiotherapy diagnosis, students are instructed in developing

comprehensive treatment plans. This involves learning

interventions that target activity and functional/structural levels,

incorporating a blend of hands-on and hands-off techniques.

Students learn about qualitative and quantitative assessments

for reassessment and can carry them out at both functional and

activity levels.
Methodic and didactic concepts and
tools

During the six semesters, students acquire the competence and

skills to apply the ICF to all clinical areas. At this point, we will

concentrate on describing the three most important didactic

considerations and methods in connection with the CR process

in neurological patients.
Development from novices to experts

Students do not only learn about the goals and nomenclature of

the ICF, but they also learn how to use a process document in the

first two semesters that we have developed as a learning tool,

especially for this purpose.

As in the first two semesters students learn to reflect on this

process in the musculoskeletal (MSK) area, in the third and

fourth semesters, neurological clinical patterns, diagnoses, and

patient cases are taught from a theoretical and practical point of

view and so the critical thinking process is easier to reflect and

adapt. Following the mentioned theoretical and practical content,

students need to learn and practice the neurologically relevant
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hypotheses supported by the ICF. For example, they learn to

develop hypotheses on neurological disorders at the activity and

functional levels using audio and video recordings.

By documenting the described thinking process more linearly it

seems easier for the students to follow a structured guideline in the

subjective and objective examination. This process leads from

novice structured thinking to more routine expertise thinking

and acting by learning more clinical patterns and developing

more experience in the clinical field per se (11).

During the subjective examinations, students are encouraged to

explicitly focus on activities and participation issues that are related

to the objective and subjective main problems. First, through an

online pre-reading assignment using the ICF catalog (Chapters

d3–d6), they gain an overview of activity limitations that might

affect neurological patients. Then, in class, they learn with the help

of a table (Supplementary Material S1, page 2) to relate specific

activities to the contextual factors based on simple case studies.

Here they already reflect on the barriers that might occur and

hinder performing explicit tasks. One example for neurological

patients from the ICF activity area of conscious sensory perception

or communication is maintaining eye contact. Students should also

document whether the activity is better possible on one side than

on the other or whether the activity is also possible with a dual task

requirement. Another example would be whether or how much

assistance is required for personal hygiene.

When forming hypotheses regarding functional and structural

levels, students are tasked with considering constraints within the

categories of “Source of Symptoms,” “Pathology,” and

“Impairments in Body Function.” These limitations, particularly

relevant to neurological patients, may manifest across various

functional domains.

In prognostic hypothesis formation, students are encouraged to

integrate contextual factors they have gathered. It is crucial to

account for the environmental context in which participation

takes place, thereby emphasizing the importance of performance

and potential or necessary support. In the context of the ICF, the

restoration of activities and participation is associated with a

variety of considerations. This ranges from determining the

intensity of training to the selection of suitable aids. It is now

evident that a more refined and precise clinical thinking process

develops through training in these linear processes and reflecting

on them not only during teaching sessions but also after practical

experience in healthcare facilities. This progression is recognized

and reinforced by teachers and is covered in various learning

modules over the semesters.
Interprofessional exchange in
neurorehabilitation

Concerning the LO of the ÖHPN (5) in the role profile of the

team worker, we established an interprofessional course. The aim

was to enable students to engage in interprofessional discourse

using the ICF as a common language.

For this purpose, an interdisciplinary teaching event is

conducted when first students from physio and occupational
frontiersin.org
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therapy engage in a joint exchange to align, supplement, and

discuss knowledge about ICF content. In the first phase,

organized in small groups, they should discuss their

understanding regarding the goals and objectives of the ICF,

share any relevant experiences from internships, and explore

opportunities related to the ICF within the context of healthcare.

Then these results will be presented and discussed in the plenum.

In the next phase, mixed small groups discuss actual

neurological cases, aiming to develop a collaborative case

review process. In addition, students work together to devise

therapy plans outlining the capabilities of each professional

group involved.

During the discussion and with the help of a role-play,

students need to learn how to argue for prioritizing therapy

goals or incorporating specific contextual factors by using the

ICF terminology.
Problem-based learning

As recommended (12), we use Problem-Based Learning (PBL)

(13) as a learning tool to integrate the ICF into the CR process

using real patient cases. In this setting, students learn both

communication skills and applying the ICF in the clinical

reasoning process for neurological patients in semesters 3–6.

The three PBL sessions occur at the end of each semester.

During these sessions, students engage in simulations to

practice taking patient histories and with the aid of the

abovementioned process, document (Supplementary Material

S1) the assessment of neurological patients according to the ICF

categories. Therefore, goals and treatments for both, the activity

level and the functional level, must be found. Through

simulation demonstrations, they refine their ability to integrate

ICF terminology into client-oriented language. In the final step,

they simulate planning and conducting workshops with

neurological clients, implementing interventions at both, the

activity and functional levels. A significant part of the

debriefing focuses on feedback on the implementation of

the ICF throughout the process.
Discussion

Over the years, it has become evident that understanding

the background, goals, and applications of the ICF is necessary

to better integrate it into the clinical context and ensure

patient-centered treatment (2, 14). Our contribution

demonstrates one way of integrating the ICF already into

undergraduate education.

Lexell and Brogårdh (15) describe assessment, goal setting,

intervention, and outcome measurement as essential stages of

neurorehabilitation. The ICF can be utilized in all these areas.

The physiotherapeutic process in neurorehabilitation encompasses

these exact areas in the CR process. We aim to enable students

to acquire competence in the ICF and CR through the

mentioned procedures and methods. As literature on evaluation
Frontiers in Rehabilitation Sciences 05
methods for clinical reasoning processes that include ICF

components is scarce, we propose a mix method of

reflection processes, the necessity of feedback by internal

teachers, and the application in problem-based learning classes

and practical internships (16).

The functional descriptions across all levels of the ICF are

essential for interprofessional exchange and collaborative goal

setting (1). However, for the physiotherapeutic process, these

formulations often are not sufficient. More explicit descriptions

are needed, e.g., to plan a patient-centered movement analysis

(see Table 1).

Physical therapy students at FH JOANNEUM learn about the

possibility of using ICF Core Sets for neurological disorders,

enabling them to use these sets to identify and monitor

functional impairments at various levels. However, for

physiotherapeutic treatment planning, an explicit analysis of the

patient’s movement behavior is additionally required. For

example, to plan training aimed at improving gait pattern

functions (GPF) (b770), it is essential to precisely determine the

timing, extent, localization, and modifiability of the GPF.

As described, we base our approach on the consensus paper of

the ÖPHN (5). There is one further LO when applying the ICF. In

their role as health promoters, students should learn to use

motivating, health-promoting measures to change behavior and

relationships. Moreover, patients with chronic neurological

conditions often belong to the group of individuals with low

health literacy (17). Our students learn to assess and promote

health literacy in such a way that they can help patients utilize

health information, particularly in the domains of participation

and activity autonomously.

Written and oral exams are utilized to assess the attainment

of learning objectives. However, there is currently no available

data regarding the satisfaction of graduates’ employers with

their proficiency in the International Classification of

Functioning, Disability, and Health (ICF). To address this gap,

a qualitative survey of institutions employing graduates is

being contemplated.

Incorporating the ICF into Bachelor’s programs for healthcare

professions is instrumental in preparing graduates for the

workforce. Not only does it improve therapy planning and

executing skills in their own professional field, but it also

fosters interprofessional communication and collaborative

practices (18), for which there is a great need in the field of

neurorehabilitation (19). To further enrich the training

experience, we are broadening the program to include

occupational therapy and nursing students in interprofessional

training. Moreover, we plan to integrate problem-based learning

phases involving students and instructors from European

partner universities in the future.
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