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Abstract 
Background: Rehabilitation after stroke is a complex multidisciplinary process, and 

physiotherapy is important in optimising body functions, activities and participation. This 

thesis addresses the possible benefits and challenges regarding taking part in a comprehensive 

individualized physiotherapy intervention, called I-CoreDIST and usual care physiotherapy 

following an acute stroke along with patient perceptions of participation along the 

rehabilitation continuum 

Methods: This is a mixed method study consisting of a randomised controlled trial (RCT) and 

an in-depth interview study. Sixty participants with acute strokes were recruited for the RCT 

and randomised into receiving I-CoreDIST or usual care physiotherapy for 12 weeks in equal 

doses. Assessments were undertaken at baseline and at 12 weeks post inclusion. Primary 

outcome measures were the Trunk Impairment Scale modified Norwegian version and 

ActiGraph Wgt3X-BT measurements of levels of physical activity. Secondary outcome 

measures were the Swedish Postural Assessment Scale for stroke -Norwegian Version, The 

Mini Balance Evaluation Systems Test, 10 metre walk test, 2 metre walk test, EQ-5D-3L and 

the Stroke Specific Quality of Life Scale (only conducted at 12 weeks). An intention-to-treat 

analysis was conducted using IBM SPSS (Statistics version 27 SPSS INC., Chicago IL). A 

multiple linear regression model was fitted to determine between-group differences. Within-

group differences were calculated using paired samples t-test or Wilcoxon signed rank test. 

From the full sample, 19 participants were purposely selected for interviews. The interviews 

were transcribed verbatim, systematised using NVivo software, v12.6.0 (QSR International, 

2019) and analysed using systematic text condensation. The findings from both the quantitative 

and qualitative analysis were integrated through extracting the main findings and identifying 

common themes, divergences and inconsistencies to highlight aspects related to the overall aim 

of the study that either study could not have alone. 



 

 

Results: The integrated findings form three categories 1) Transitions -enablers and challenges 

for participation: the objective measures at baseline and at 12 weeks align with experiences of 

transitions from being able to becoming unable and re-enablement during rehabilitation. There 

were no statistically significant differences between groups in terms of postural control, 

physical activity, balance or gait at 12 weeks, except improvements on EQ-5D-3L in favour of 

the usual care group. Experiences of transfers through the different levels of the health care 

system are highlighted.  2) Structures and traditions in institutions and municipalities shape 

delivery of care: The inherent structures and cultures of hospitals, rehabilitation wards and 

municipality care shape practices of communication, decision-making and the delivery of 

clinical practices, including physiotherapy 3) Meaning, progress and embodiment: 

Experiencing positive bodily changes, individualization and intensity in training are linked to 

the development of meaning and motivation in physiotherapy. Both groups demonstrated 

significant improvements and were satisfied with physiotherapy follow-up. Carry-over of 

improvements on a body-structure level to activities and participation seem limited.  

Conclusion: The integrated findings highlight the importance of thorough assessments of 

disability early after a stroke. There were improvements in both groups that align with 

experiences of becoming able indicating that participating in 12 weeks of intensive 

physiotherapy early after a stroke was beneficial regardless of group allocation. There were no 

between-group differences apart from higher scores in EQ-5D-3L in the usual care group. 

Variations in organisational structures and cultures shape different aspects of active patient 

participation in post-stroke rehabilitation. Meaning and motivation is connected to experiencing 

bodily changes and tailored treatment. Nevertheless, despite functional improvements, 

sustained inactivity is a challenge in long-term care. 
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1 Introduction 
Rehabilitation after stroke is a complex multidisciplinary process, in which physiotherapy plays 

an essential role in optimising body functions, structures, activities and participation 

(Sehatzadeh, 2015). Individualised, evidence-based interventions that aim for recovery, 

continuity of services and high-quality studies, with both clinical endpoints and patient-reported 

outcomes, are called for (Boehme et al., 2021; Langhorne et al., 2009; Levin & Demers, 2020; 

Nielsen et al., 2015). This thesis addresses the possible benefits and challenges of participation 

in a new physiotherapy intervention, I-CoreDIST1 and usual care physiotherapy after discharge 

from a stroke unit as well as experiences of patient participation during the first 12 weeks of 

the post-stroke rehabilitation trajectory. In doing so, we have applied a mixed methods 

approach, combining a prospective randomised controlled trial (RCT) assessing effects on 

postural control, balance, gait, physical activity and health related quality of life (HRQOL) and 

in-depth interviews exploring the participants’ experiences. The integrated findings from these 

studies generate new knowledge regarding the influences of governance, institutional traditions 

along with interpersonal and individual factors upon delivery of rehabilitation services.  

Stroke is the third leading cause of adult disability worldwide with an estimated 12.2 million 

incidence cases, 101 million prevalent cases and 143 million disability-adjusted-life-years 

(DALY’s) in 2019 (GBD 2019 Stroke Collaborators, 2021). As a result of substantial research 

on how to best organise stroke care in the 1990s (Langhorne, 2021), guidelines covering acute 

incidences and early rehabilitation in stroke units and along the rehabilitation continuum are 

available internationally (Owolabi et al., 2021). There is a consensus that multidisciplinary 

rehabilitation, including physiotherapy, yields better results than no rehabilitation and that there 

is a positive correlation between dose of training and outcome (Dobkin, 2005). In addition, 

 
1 1 I-CoreDIST: I= individualised, Core=trunk, D=dual task, I= intensive, S= specific, stability, 
somatosensory stimulation, T= teaching, training. Individualised Core activation combined with DISTal 
functional movement 
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there is evidence of a particularly beneficial, but not exclusive, window of opportunity for 

recovery within the first three to six months after a stroke (Bernhardt, Hayward, et al., 2017; 

Dobkin & Carmichael, 2016; Hordacre et al., 2021). Our understanding of the biological 

processes and psychosocial support required for recovery from stroke is incomplete (Bernhardt 

et al., 2020), and optimal stroke rehabilitation is still an equation with multiple unknowns. 

Conforto et al. (2022) argue that the major challenge for rehabilitation sciences, is to bridge the 

gaps between “the mechanisms of plasticity, prediction of outcome, relationships between 

behaviour and neurophysiological or imaging biomarkers and the development of interventions 

that lead to meaningful effects from the perspective of persons affected by stroke” (p. 4). 

Meaning and motivation are central to compliance and also directly linked to neuroplastic 

processes of recovery (Brodal, 2010; Danzl et al., 2012; Levin & Demers, 2020; Newell & 

Verhoeven, 2017). In addition to knowledge from neuroscience and clinical trials there is a 

need for a framework that incorporates the subjective perspective and a focus on what 

constitutes meaning alongside objective measures in research and clinical practice. 

Geographical and sociodemographic inequalities exist both in the provision of and use of 

rehabilitation services (Bernhardt et al., 2020; GBD 2019 Stroke Collaborators, 2021; Owolabi 

et al., 2021). Even in high-income countries, meeting the recommendations of the guidelines in 

terms of the multidisciplinary organisation and high dosage of post-stroke care is a challenge 

when held up against the capacity and requirements for efficiency in health care (Adeoye et al., 

2019). In Norway, unclear divisions of responsibility and fragmentation of care between 

municipality and specialist levels of health care along with geographical variations in services, 

are-well known challenges in rehabilitation (The Norwegian Directorate of Health, 2021).  

Municipalities vary greatly in terms of area, infrastructure, demography and access to 

multidisciplinary competency (Northern Norway Regional Health Authority, 2021). Some of 

the improvements in short-term outcomes gained from the by progress made in early stroke 
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therapy may be lost in the long run due to unmet needs (Boehme et al., 2021). Critics argue that 

stroke is a chronic health condition, often managed like an acute illness (Scrivener et al., 2022). 

There is a need for coordination of the immediate follow-up, such as physiotherapy after stays 

in the stroke unit to ensure access to duration of care. In addition, there is a need for competency 

in neurological physiotherapy in the municipalities (The Ministry of Health and Care Services, 

2011b). Interventions that build on the current knowledge of recovery and promote the 

continuity of care could reduce fragmentation and improve the quality of services.  

In physiotherapy, considerable research gaps exist regarding the most beneficial approaches in 

terms of aiming to reduce post-stroke impairments. Generalised recommendations supported 

by sound evidence endorse an individualised, goal-directed approach, high doses of training 

and task-related practice (Pollock et al., 2014). However, a number of systematic reviews and 

meta-analyses of specific treatment approaches are inconclusive, mostly due to few, low-

quality or inconclusive trials. Evidence-based interventions that aim for recovery are called for  

(Langhorne et al., 2009; Levin & Demers, 2020; Nielsen et al., 2015). Such interventions need 

to include measures that promote and evaluate levels of physical activity, and participation as 

these often remain low even when an individual’s functional recovery is satisfactory 

(Danielsson et al., 2014; Ferreira et al., 2022). Patients’ perceptions of health care quality have 

become an important part of quality measurements and an extension of standardised outcomes 

(Alexandrov et al., 2019; The Norwegian Directorate of Health, 2012). Investigations into 

patient experiences after stroke have illuminated new perspectives on post-stroke disability, 

such as various aspects of loss connected to bodily dysfunction and related to identity, self and 

roles (Arntzen, Borg, et al., 2015; Arntzen, Hamran, et al., 2015; Pallesen, 2014; Roenn-Smidt 

et al., 2021). New interventions should embrace the complexity of post-stroke disability 

through equipping patients with a comprehensive understanding of their post-stroke bodies 

transcending the traditional biomedical divide between the animate body and consciousness. 
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To meet the need for structured coordination of physiotherapy along the rehabilitation 

continuum, the utilisation of the neuroplastic window of opportunity, individualisation, dose 

and intensity, we have developed a novel physiotherapy intervention, called I-CoreDIST. The 

intervention targets trunk control in interaction with distal functional movement to mimic the 

requirements of everyday function, including increasing levels of physical activity. The 

implementation is low cost and aims to accompany the patient throughout different levels of 

health care. To examine the user experiences and effects of participation in I-CoreDIST and 

usual care physiotherapy we performed an RCT complemented by interviews with the 

participants. Our aim was to gain knowledge of the effect and experiences with the new 

intervention and usual care physiotherapy, as well as of patient perceptions of participation and 

roles in the rehabilitation continuum. To generate new knowledge from participants’ 

experiences, that exceeds the actual situations (Malterud, 2015), concepts from enactive theory 

have been used as analytical tools. The enactive position provides subjectivity to the body and 

adopts a view of the body, the brain and the environment as a unity (De Jaegher & Di Paolo, 

2007) which may elevate new aspects of the consequences of a stroke and participation in post-

stroke rehabilitation. 

In the following, I will present background information on stroke and post-stroke rehabilitation, 

including the organisation of stroke care in Norway. This will be followed by an outline of the 

resulting disability and the restoration of motor function after a stroke, including the available 

evidence for physiotherapy and theoretical frameworks. These chapters form the basis for this 

study and will be followed by a presentation of the aim and research question, methods used, 

results from the three papers, the integrated results and discussion. 
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2 Stroke and principles of post-stroke rehabilitation 
A stroke is caused by an acute interruption of regional blood flow in the brain which causes cell 

death in the affected areas. The two most common types are 1) an ischemic stroke, caused by a 

blocked artery and 2) haemorrhagic stroke, caused by the bursting of a blood vessel,  (World 

Health Organization, 2018). In 2021, 9158 strokes were registered in the Norwegian Stroke 

Registry (The Norwegian Stroke Registry, 2022). Of these, 85% were ischemic and 14% were 

haemorrhagic. The mean age was 77 years old for women (45%) and 72 years old for men 

(55%). 

A disruption of cerebral blood flow may cause a variety of motor, sensory and cognitive 

symptoms depending on the location of the vessel occlusion or haemorrhage in the central 

nervous system (CNS). In the acute stage, if indicated, acute treatments such as thrombolysis 

or a thrombectomy may be administered (The Norwegian Directorate of Health, 2017). These 

are treatments that aim to restore circulation and thus brain function, particularly in the 

penumbra, which is the compromised, but viable tissue surrounding the irreversibly damaged 

ischemic core (Liu et al., 2010). The most common symptoms of  a stroke are hemiparesis, 

hemisensory loss, loss of trunk control,  visual loss, aphasia, ataxia, apraxia, deficits in 

coordination and cognitive issues with for example memory, personality changes and fatigue 

(Yew & Cheng, 2009). Several of which lead to challenges with postural control, balance and 

gait causing difficulties with independence in activities of daily living (ADL) and participation. 

The heterogeneity of such impairments calls for individualised physiotherapy interventions.  

While the overall incidence and death rates have decreased because of successful developments 

in acute treatments and modification of risk factors, particularly in developed countries, the 

overall burden remains high and will probably rise due to population growth and ageing (GBD 

2019 Stroke Collaborators, 2021). The major risk factors for experiencing a stroke are high 
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blood pressure, high age, air pollution, diabetes, heart and blood vessel diseases, high 

cholesterol, and smoking (GBD 2019 Stroke Collaborators, 2021). Modifiable risk-factors 

account for about 90% of all strokes (O'Donnell et al., 2016), many of which can be reduced 

through a healthy diet, smoking cessation and physical activity. The rate of recurrent strokes is 

high (Zheng & Yao, 2019). Physiotherapy that aims to promote physical activity and a healthy 

lifestyle through functional recovery and education is important for secondary prevention.  

Effective rehabilitation can decrease the burden of disability after a stroke and is defined as: a 

set of interventions designed to optimise functioning and reduce disability in individuals with 

health conditions in interaction with their environments (World Health Organization, 2017). 

Early mobilisation should commence between 24 and 48 hours after the stroke if the patient is 

hemodynamically stable (Langhorne et al., 2017) and aim to support recovery, reverse the 

negative effect of bedrest and increase survival rates. The minimum intensity and timing of 

rehabilitation are yet to be determined (Viruega & Gaviria, 2022). However, large trials 

investigating optimal intensity and dose are currently ongoing  (Bernhardt et al., 2023).  

Rehabilitation typically commences in a hospital stroke unit and is continued in an inpatient 

rehabilitation facility or outpatient/domiciliary setting. A stroke  unit administers the focused 

care for people who have had strokes in a hospital under a multidisciplinary team of individuals 

who specialise in stroke management (Langhorne & Ramachandra, 2020). Treatment in a stroke 

unit has become the gold standard and result in lower mortality rates and reduce the loss of 

function after a stroke regardless of age and stroke severity (Langhorne & Ramachandra, 2020). 

Key to the stroke unit is the close multidisciplinary work and set structures for assessments, 

treatments and therapy, the use of standardised outcome measures and multidisciplinary 

meetings (The Norwegian Directorate of Health, 2017). Stoke units mark the start of the 

rehabilitation trajectory following a stroke, and yet, patients’ views of their active participation 

in this early stage of rehabilitation have not been investigated to a large extent.  
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2.1 Organisation of stroke care in Norway  
While acute stroke treatments and stroke unit care take place in hospital settings, inpatient 

rehabilitation units exist both within specialist and municipal settings. In 2021, the average 

length of stay in a stroke unit in Norway was 6.5 days (The Norwegian Stroke Registry, 2022). 

Typically, inpatient rehabilitation at a specialist level is offered to patients of working age with 

complex rehabilitation needs. In 2021, 24.4% of patients in Norway were referred to an 

inpatient rehabilitation facility when discharged from the stroke unit, 35.6% were discharged 

to their home without help and 11.8% were discharged to their home with help. The remaining 

patients were discharged to a nursing home or assisted living facility, to another hospital or died 

during admission (7.1%) (The Norwegian Stroke Registry, 2022). Outpatient physiotherapy 

services at a municipal level, often consist of both domiciliary services or treatment in 

outpatient clinics. 

Access to coordinated multidisciplinary services in the community is variable; for example, not 

all municipalities provide occupational and speech therapy (Northern Norway Regional Health 

Authority, 2021) and there is a shortage of competency in neurological physiotherapy (The 

Ministry of Health and Care Services, 2011b). A coordination reform, implemented in Norway 

in 2012, shifted more responsibility for health care from the hospital sector to the 

municipalities. The aims of this reform were to accelerate assessment, treatment and discharge 

from hospital and strengthen the capacity and competency of the municipalities, supported by 

financial incentives (The Ministry of Health and Care Services, 2009). Knowledge is limited 

with regards to how patients perceive these transitions and their role in such decision-making 

throughout the rehabilitation process. 
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2.2 Norwegian national guidelines and patient pathways for 
treatment and rehabilitation after a stroke 

The Norwegian national guidelines for treatment and rehabilitation after a stroke was created 

to serve the need for a national norm. The guidelines emphasize that:  

The goal of rehabilitation is to improve function/prevent loss of function and to enable 

a person who has had a stroke to reach their optimal physical, cognitive, emotional, 

social and occupational degree of independence. Rehabilitation is not solely about 

training and regaining function, but also about adapting to a new life situation and 

reintegrating into society. (The Norwegian Directorate of Health, 2017 p. 205)  

The recommendations target 1) the chain of treatments, 2) assessments and treatments in the 

acute stage, 3) secondary prevention and 4) rehabilitation after a stroke, and are based on 

systematic searches and appraisal of research, clinical and user-based knowledge (The 

Norwegian Directorate of Health, 2017). The guidelines recommend the provision of early 

supported discharge (ESD) for stroke patients discharged to their homes with rehabilitation 

needs. They have, however, adopted a description of ESD that differs from the original concept 

of providing rehabilitation services in the same dose as one would receive in an inpatient facility 

(Norrving et al., 2018), assigning more of a coordinating role to the ESD teams, which is more 

suited to the geographical challenges faced in Norway. A national patient pathway for 

rehabilitation after stroke was released in 2019. Its aim is to promote predictability, 

standardisation and equality in service provision after a stroke through descriptions of 

assessments, acute treatments, follow-up, communication, the placement of responsibilities and 

a timeline (The Norwegian Directorate of Health, 2019). These routines and checklists are 

important to ensure quality and continuity across levels of health care. In physiotherapy, such 

continuity can be strengthened through interventions that accompany the patient along the 

rehabilitation continuum as intended in the I-CoreDIST intervention. 
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3 Disability after a stroke 
3.1 Impairments of body functions and activity limitations after 

a stroke and I-CoreDIST 
Impairments related to balance -including postural control, walking and upper limb function 

are prevalent after a stroke, commonly due to muscle weakness in the trunk and limbs, sensory 

loss and proprioception impairments. Adequate postural control is defined as “the organisation 

of multiple systems in the body to achieve both orientation and stability” (Shumway-Cook et 

al., 2022 p. 334). The I-CoreDIST intervention is focused around postural control as a 

foundation for balance, gait and upper limb function along with physical activity (Normann et 

al., 2019; Normann et al., 2016). The underlying  understanding of trunk control in I-CoreDIST 

is based on Kibler and colleges’ (2006) definition of core stability as “The ability to control the 

position and motion of the trunk over the pelvis and leg to allow optimum production, transfer 

and control of force and motion to the terminal segment  in integrated kinetic chain activities” 

(p. 190). Within this definition lies the view of core muscles as all muscle in the trunk and those 

attached to the trunk, thus including muscles attached to the shoulder and pelvic girdle. 

All movements involve some degree of displacement of centre of mass and therefore movement 

always starts, proceeds and end with postural adjustments. These postural adjustments are 

effectuated through feed-forward (anticipatory postural adjustments) and feedback 

(compensatory postural adjustments) mechanisms in the neuromuscular systems. Trunk 

muscles are central in producing such adjustments (Chen et al., 2015; Horak, 2006). 

Anticipatory postural adjustments are proactive postural corrections in trunk and leg muscles 

that prepare us for upcoming balance challenges or displacements. Compensatory adjustments 

are balance corrections made in response to perturbations (Horak, 2006). Trunk muscles have 

bilateral innervation (Brodal, 2010), and a unilateral stroke may as such result in bilateral trunk 

weakness and thus impaired mechanisms for both anticipatory and compensatory balance 
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adjustments bilaterally (Curuk et al., 2019). Trunk control is often reduced after a stroke, it is 

associated with poor functional mobility, reduced independence in activities of daily living and 

an increased risk of falls (Cabrera‐Martos et al., 2020; Isho & Usuda, 2015; Van Criekinge et 

al., 2019; Verheyden et al., 2006).  Positive correlations between trunk control, core muscle 

strength and balance confidence have been established in chronic strokes (Karthikbabu & 

Verheyden, 2021). Balance is defined as “the ability to control the body’s centre of mass within 

the base of support” (Shumway-Cook et al., 2022) and depends on the integration of sensory 

inputs from the visual, vestibular and somatosensory systems, used to control anticipatory and 

reactive motor output to correct postural disturbances. Poor balance increases fall risk and poor 

balance confidence can lead to reduced levels of physical activity and participation (Hellström 

et al., 2003; Ng, 2011).  Walking presupposes the activation of muscles in lower limbs, trunk, 

and upper limbs in a certain spatiotemporal pattern to ensure appropriate joint positions to 

support and advance the body weight in different phases of gait cycles (Li et al., 2018). Walking 

dysfunctions occur in the majority of people who have had a stroke and are due to the complex 

neuromuscular control required for walking characterized by a wide spectrum of abnormalities 

(Li et al., 2018).  Gait problems, that are often observed and targeted in therapy, are asymmetry, 

reduced walking speed, reduced stride length, muscle weakness and spasticity (Li et al., 2018). 

Levels of physical activity and fitness after a stroke are low with regards to quantity, duration 

and intensity, despite studies generally representing high-functioning participants (Field et al., 

2013; Saunders et al., 2020). The foundation of the I-CoreDIST intervention is to optimize 

function by addressing the prerequisites for postural control, balance and gait (Normann et al., 

2016). It offers a comprehensive and science-based approach to rehabilitation reinforcing the 

importance of individualisation and an awareness of the need to promote intensity and an 

increase in levels physical activity.  
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3.2 Participation restrictions after a stroke 
Low participation and inactivity are known challenges in the stroke population and are 

predictive of poor outcomes in rehabilitation (Elloker & Rhoda, 2018; Jones et al., 2020; 

Paolucci et al., 2012). Participation has many definitions, in the International Classification of 

Functioning, Disability and Health (ICF) framework participation is defined as “involvement 

in a life situation” (World Health Organization, 2013 p. 8). However, in the context of this 

mixed method study we applied the perspective provided by Mallinson and Hammel (2010), 

stating that “participation necessarily occurs at the intersection of what a person can do, has the 

affordances to do, and is not prevented from doing by the world in which he or she lives and 

seek to participate” (p. 30). Eriksson et al. (2013) reported that a third of mild stroke sufferers 

were unable to return to full participation in their communities following their strokes. People 

who have had strokes have reported  personal, environmental and stroke-related factors as 

potential barriers to resuming participation in their life roles after a stroke (Ezekiel et al., 2019), 

indicating a multifactorial nature of participation. A knowledge gap exists regarding the 

underlying factors restricting or promoting such participation. Several authors have pointed to 

the need to address environmental and psychosocial factors, including support, relationships, 

the physical environment and access to services, when investigating participation restriction 

(Della Vecchia et al., 2021; Luker et al., 2015). Investigations into patient experiences link 

alterations in self-perception, identity, loss of self and altered roles after a stroke to changes in 

participation (Anderson & Whitfield, 2013; Hole et al., 2014; Roenn-Smidt et al., 2021).  There 

is a need for studies that aim to determine the optimal rehabilitation strategy for improving 

participation (Obembe & Eng, 2016). The understanding of the complexity of post-stroke 

participation can be enhanced through investigating lived first-hand experiences. In addition, 

extending the theoretical foundations of the underlying connections between the person, their 
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actions and the environment may inform the understanding of connections between post stroke 

impairment and participation restrictions.  

3.3 HRQOL 
HRQOL refers to how well a person functions in their life and to their perceived wellbeing in 

terms of physical, mental, and social domains of health (Hays & Reeve, 2008), aspects which 

are commonly reduced after a stroke (Xie et al., 2006). Being female, of an older age and having 

suffered higher stroke severity predict lower levels of HRQOL after a stroke (Phan et al., 2019). 

Nevertheless, even in people with mild disabilities or who make a complete physical recovery, 

fatigue and psychological issues can hugely affect their quality of life (Balakrishnan et al., 

2017). Assessment methods for HRQOL are often designed to elicit the value people place on 

a particular health state. Interview-based studies often reveal a wider range of categories within 

health domains that are important to patients than questionnaire-based patient reported outcome 

measures (PROM’s) (J. Gray et al., 2014) and they may serve as a valuable supplement to 

standardised measures of outcomes. The investigation of HRQOL through PROMS and 

interviews will add value to clinical trials and may illuminate new aspects of the relationship 

between impairments and HRQOL.  
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4 Restoration of motor function after stroke 
4.1 Plasticity  
Neuroplasticity refers to the functional and structural changes in the brain that occur during 

development, interaction with the environment, learning, ageing and in response to trauma 

(Sampaio-Baptista et al., 2018). After a stroke, complex spontaneous and learning-dependent 

processes form the basis for functional recovery (Xing & Bai, 2020). Improvements in motor 

performance occur through recovery and/or compensation (Cramer & Nudo, 2010; Langhorne 

et al., 2011). Motor recovery refers to the reacquisition of motor skills and motor compensation 

concerns the adaptations of movements to perform a task in a manner different from before the 

injury (Cramer & Nudo, 2010). Neural repair is required for recovery, changes that for the 

motor system are best measured with kinematics (Bernhardt, Hayward, et al., 2017). Levin et 

al. (2009) have suggested a definition of motor recovery and motor compensation that links the 

neural strategies to the levels of the motor system within the ICF classification (Table 1). On 

the neuronal level, early, spontaneous recovery and the brain’s ability to salvage and repair the 

penumbra occur through the restoration of blood flow, the reduction of oedema or the recovery 

of neural shock (Grefkes & Fink, 2020; Sampaio-Baptista et al., 2018). Shortly after a stroke, 

plasticity-enhancing mechanisms that lead to dendritic growth, axonal sprouting and the 

formation of new synapses are in place and support behavioural recovery (Hordacre et al., 2021; 

Selzer, 2014). Based on current knowledge there seems to be a particularly favourable window 

of opportunity during the first three to six months after a stroke (Bernhardt, Hayward, et al., 

2017; Dobkin & Carmichael, 2016) (Figure 1). Rehabilitation and exercise are representative 

of learning-dependent processes and are along with enriched environments strong drivers of 

neural plasticity and reorganisation after stroke (Cramer & Nudo, 2010; Grefkes & Fink, 2020; 

Hordacre et al., 2021; McDonald et al., 2018; Xing & Bai, 2020). 
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Table 1: Definitions of motor recovery and motor compensation at three different levels of the motor system (Levin 
et al., 2009, p. 316) 

In addition, plastic muscular changes, likely caused by structural changes in the spinal motor 

neuron and its muscle fibres, contribute to the loss of motor control (Vieira et al., 2019). 

Rehabilitation also aims to counteract maladaptive neuro-/muscular- plastic changes such as 

those caused by “learned non-use” or “learned bad-use”. These terms refer to situations where 

a patient will avoid performing a movement because it is too difficult or adopt unfortunate 

compensatory movement patterns that will cause the motor representation of those movements 

in the brain to degrade (Levin & Piscitelli, 2022; Raghavan, 2015). It is important to be aware 

that much of the current knowledge of neural plasticity and repair is largely based on animal 

studies and that there is a large amount of variability in the results (Dimyan & Cohen, 2011; 

Sampaio-Baptista et al., 2018; Xing & Bai, 2020).  

 

Level Recovery Compensation 

ICF: Health 
Condition 
(neuronal) 

Restoring function in neural tissue 
that was initially lost after injury. 
May be seen as reactivation in brain 
areas previously inactivated by the 
circulatory event. Although this is not 
expected to occur in the area of the 
primary brain lesion, it may occur in 
areas surrounding the lesion 
(penumbra) and in the diaschisis. 

Neural tissue acquires a function 
that it did not have prior to injury. 
May be seen as activation in 
alternative brain areas not normally 
observed in nondisabled individuals. 

ICF: Body 
Functions/Structure 
(performance) 

Restoring the ability to perform a 
movement in the same manner as it 
was performed before injury. This 
may occur through the reappearance 
of premorbid movement patterns 
during task accomplishment 
(voluntary joint range of motion, 
temporal and spatial inter-joint 
coordination, etc.). 

Performing an old movement in a 
new manner. May be seen as the 
appearance of alternative movement 
patterns (i.e. recruitment of 
additional or different degrees of 
freedom, changes in muscle 
activation patterns, such as increased 
agonist/antagonist coactivation, 
delays in timing between 
movements of adjacent joints, etc.) 
during the accomplishment of a task. 

ICF: Activity 
(functional) 

Successful task accomplishment using 
limbs or end effectors typically used 
by nondisabled individuals. 

Successful task accomplishment 
using alternate limbs or end 
effectors. For example, opening a 
package of chips using 1 hand and 
the mouth instead of 2 hands 
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While findings from such studies do not directly translate to humans, fundamental principles 

can be used to guide rehabilitation (Levin & Demers, 2020). Therefore, understanding and 

identifying structural changes associated with improved recovery and greater functional gains 

could inform tailored rehabilitation approaches and novel interventions to optimally boost 

adaptive brain and muscular changes.  

4.2 Motor learning and motor control  
Motor learning refers to the learning of new ways of sensing and moving, described as a process 

that strengthens the relationship between perception, cognition and action consistent with task 

and environmental constraints (Levin & Demers, 2020; Shumway-Cook et al., 2022). Motor 

learning is also the mechanism by which skills and movements are relearned after a stroke, 

within which the understanding of how movement is controlled is central. Motor control 

describes how the central nervous system finds a set of potential solutions, using the available 

degrees of freedom to produce a given movement task (Levin & Demers, 2020). This 

understanding of motor control builds on the principle that normal movement is abundant 

movement, referring to the many ways in which kinematic degrees of freedom can be combined 

to accomplish a particular task (Latash, 2012a). Adaptability in movement strategies is 

necessary as task demands vary for example, reaching for a glass on a table in front of oneself 

is different from reaching for a glass on a top shelf. This understanding of motor control and 

Figure 1: Framework that encapsulates definitions of critical timepoints post stroke linked to the currently known 
biology of recovery (Bernhardt et al., 2017; Dobkin & Carmichael, 2016) 
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learning builds on dynamic systems theory and promotes a recognition that movement emerges 

from the interaction of the individual, the task and the environment (Shumway-Cook et al., 

2022). In post-stroke rehabilitation, the physiotherapists’ role in terms of motor learning is to 

optimise the foundations for movement such as the somatosensory function, patterns of muscle 

activation and alignment. In doing so, the aim is to enable the patient to control the degrees of 

freedom in a given movement/function through individualising treatment and supporting the 

individual (i.e. hands-on facilitation, choice of starting position) and the adaptation of the task 

(i.e. the length of reaching or height of stepping) or the environment (i.e. support to maintain 

one’s position or rising from a high vs a low seat) to allow for mastery and gradual progression. 

New interventions need to incorporate principles of individualization, task and environmental 

adaptations to optimise motor learning. 
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5 Physiotherapy in stroke rehabilitation 
Physiotherapy involves the interaction between physical therapists, patients/clients, other 

health professionals, families, care givers and communities in a process where movement 

potential is examined/assessed and goals are agreed upon, using knowledge and skills unique 

to physical therapists (World Confederation for Physiotherapy, 2019). Physiotherapy 

interventions in stroke rehabilitation commonly consist of ambulatory and balance training, 

transfers, and exercises of movement control in various 

positions (De Wit et al., 2006). Due to the heterogeneity 

of impairments after a stroke, a thorough assessment 

and clinical reasoning skills are key to providing 

targeted, individualised physiotherapy. Physiotherapy 

practice should be evidence-based to promote effective 

services (figure 2). Evidence-based practice (EBP) 

entails the integration of the best available research, 

clinical expertise and patient values/choices (Scurlock-Evans et al., 2014).  In Norway, 

guidelines for stroke are heavily influenced by research evidence. This research is, however, in 

many cases inconclusive, hence the guidelines provide only generalised recommendations on 

balance, gait, task-related practice and intensity (The Norwegian Directorate of Health, 2017). 

Decisions regarding the specific content of training are largely based on the physiotherapist’s 

clinical expertise. Knowledge of what actually constitutes usual care in post-stroke 

physiotherapy in Norway is scarce, and user experiences of physiotherapy after stroke, 

including assessment, goal setting, the content of treatment, individualisation and decision-

making, are needed. The implementation of I-CoreDIST includes training to strengthen the 

physiotherapists’ skills in terms of assessment, clinical reasoning and individualisation, as well 

as an intervention based upon available knowledge from neuroscience and clinical research.  

Figure 2: Evidence based practice 
(https://www.csp.org.uk/professional-
clinical/clinical-evidence/evidence-based-
practice/what-it) 
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5.1 Evidence base for physiotherapy interventions 
In terms of the evidence base, it is not clear which aspects of physiotherapy, such as content, 

session frequency or length that result in improved outcomes (Dong et al., 2022). In research, 

physiotherapy interventions for stroke are grossly divided into those directed towards 

mobility/gait, balance or upper limb recovery. In daily function, and in physiotherapy, such 

skills are needed in combination, and are difficult to distinguish from each other. There are vast 

amounts of research on particular approaches to post-stroke training, and several systematic 

reviews and meta-analyses focus on specific approaches, such as constraint-induced movement 

therapy, treadmill training, aerobic exercise and motor imagery, along with more novel 

approaches such as virtual reality, robotics and transcranial direct current stimulation (Bruni et 

al., 2018; Calabrò et al., 2021; Chow et al., 2022; Marques-Sule et al., 2021; Mehrholz et al., 

2020; Zhou et al., 2021). A complete review of the evidence base for these interventions is 

beyond the scope of this thesis. In fact, no global systematic appraisal of research on 

physiotherapy for stroke has been performed since that by Pollock et al. in 2014. The 

heterogeneity of physiotherapy interventions and the weak methodological quality of the 

studies often limits the interpretation of and confidence in the findings from systematic reviews 

and meta-analyses (Arienti et al., 2019; Hugues et al., 2019). There is a need for larger clinical 

trials with sufficient statistical power (Dong et al., 2022). In the following, a brief overview of 

the recommendations from selected guidelines and the results of systematic searches 2 

concerning the main areas for physiotherapy input in stroke rehabilitation relevant for I-

CoreDIST and the outcome measures chosen to assess its effect (trunk training, balance and 

 
2 Searches in Ovid’s Medline, Ovid’s Embase, Ovid’s AMED, PubMed and Pedro. Search terms: 
«stroke» AND «rehabilitation» AND («physiotherapy» OR «physical therapy»). This search 
combination was separately combined with AND «trunk training» / AND «core training» / AND 
«balance» / AND «walking» / AND «physical activity». The latest search was conducted on the second 
of september 2022 
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gait training, physical activity and HRQOL) have be reviewed. Upper limb training has been 

omitted as it is not specifically measured in the investigation of I-CoreDIST. 

5.1.1 Trunk training 
Several guidelines recommend that people with impaired sitting balance after stroke should 

receive trunk training exercises (Teasell et al., 2020; The Intercollegiate Stroke Working Party, 

2016).  This is based on evidence from systematic reviews and meta-analysis demonstrating 

that trunk training can improve trunk control, sitting and standing balance and mobility 

(Gamble et al., 2021; Van Criekinge et al., 2019). Studies of trunk control that incorporate 

kinematic measures are called for (Gamble et al., 2021). 

5.1.2 Balance 
Guidelines recommend evaluation to identify specific balance limitations. Such evaluations 

should guide the selection and tailoring of balance-specific interventions. Therapists should 

consider both voluntary and reactive balance control within their assessments (Winstein et al., 

2016) . Several guidelines and reviews recommend progressively challenging, functional and 

task specific balance training. If lower limb weakness is present strengthening exercises should 

be implemented and somatosensory stimulation of the foot seems beneficial (Arienti et al., 

2019; Aries et al., 2022; Pollock et al., 2014; Teasell et al., 2020; The Intercollegiate Stroke 

Working Party, 2016; Verbeek et al., 2014; Winstein et al., 2016). No specific balance 

intervention has been demonstrated to be superior, nor is the optimal timing clear  (Winstein et 

al., 2016). Inconsistent effects of training on balance outcomes are reported in systematic 

reviews (Arienti et al., 2019; Duijnhoven et al., 2016; Hugues et al., 2019), but physiotherapy 

is reported to have beneficial overall effects on balance and postural stability (Gamble et al., 

2021).   
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5.1.3 Walking 
People with limited ability to walk after stroke should be assessed by a physiotherapist with 

experience in neurological rehabilitation (The Intercollegiate Stroke Working Party, 2016). 

Gait-related activities include mobility during rising to stand, sitting down, stair climbing, 

turning, transferring, using a wheelchair and walking. These aim to optimise alignment and 

interaction between body joint positions, improve patterns of muscle activation and adaptation 

to the base of support (Aries et al., 2022; Li et al., 2018).  Recommendations include walking 

with cardiorespiratory and/or muscle strength components (Mehrholz et al., 2017; Teasell et 

al., 2020; The Intercollegiate Stroke Working Party, 2016; The Norwegian Directorate of 

Health, 2017; Verbeek et al., 2014; Wevers et al., 2009). Treadmill training, with or without 

body weight support, may increasing the repetitive practice and intensity of gait training, but 

the effects are unclear. Walking speed and endurance may improve slightly in the short term, 

mostly for people who are able to walk (Mehrholz et al., 2017). The long-term effects and carry-

over to participation are unclear (Nascimento et al., 2021).  

5.1.4 Physical activity 
Levels of physical activity and physical fitness are low after a stroke (Saunders et al., 2020). 

Specific guidelines for the stroke population recommend 20-60 minutes of aerobic activity 2-3 

times per week (Billinger et al., 2014). Interventions aimed at reducing sedentary time have 

mostly been unsuccessful (Saunders et al., 2021). High-intensity training is beneficial to 

improve cardiovascular fitness and mobility post stroke (Luo et al., 2020; Wiener et al., 2019), 

and there is sufficient evidence regarding safety and effect to incorporate cardiorespiratory and 

mixed (cardiorespiratory and resistance) training into post-stroke rehabilitation (Saunders et al., 

2020). In I-CoreDIST the complexity of post-stroke impairment is recognised and exercises 

aimed at improve postural control, balance and mobility in a range of starting positions are 
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incorporated. In the delivery of the intervention, physiotherapists are encouraged to adjust the 

pace and repetitions so that the patients’ heart rate is elevated. 

5.2 Clinical practice, complexity, relations and roles 
“Physiotherapy is founded on a view of health that is specific to the profession, and on its 

mission of promoting health through movement” (Westerdahl, 2013 p. 1). It is concerned with 

identifying movement potential and optimising quality of life within the realms of promotion, 

prevention, treatment and rehabilitation (Westerdahl, 2013). Guidelines for post-stroke 

rehabilitation state that patients should participate in training that is meaningful, engaging, 

progressively adaptive, intensive, task–specific and goal-oriented (Teasell et al., 2020; 

Winstein et al., 2016). The term “engage” is a multi-dimensional construct that incorporates the 

roles of both the patient and the clinician. In the context of healthcare and rehabilitation Bright 

et al (2015), defines engagement as a “a co-constructed process, incorporating a process of 

gradually connecting with each other and/or a therapeutic program, which enables the 

individual to become an active, committed and invested collaborator in healthcare” (p. 650). 

This view places the responsibility of creating engagement on the patient–physiotherapist dyad. 

The physiotherapist plays an important role in terms of continuity and in the patient’s 

empowerment process through transferring their knowledge and building self-efficacy 

(Solbakken et al., 2022). Clinical practice is complex, and the therapeutic relationship has been 

suggested to influence the process of engagement within stroke rehabilitation, as has 

individualisation in rehabilitation, patient-centred practice and education and feedback in 

training (MacDonald et al., 2013). There is a need for more knowledge on what constitutes 

meaning and engagement with regard to the patients’ and for investigations into the interaction 

that constructs the patient–therapist dyad. To generate such insight, we need theoretical 

frameworks that capture bodily, environmental and interactional aspects. 
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6 Theoretical perspectives 
Theory offers interpretive lenses through which both quantitative and qualitative empirical 

observations can be interpreted, often used in qualitative research to move beyond descriptions 

towards explanations of phenomena studied (Cresswell & Poth, 2018; Malterud, 2015). In this 

study, both objective measures of effect and investigations into subjective experiences are 

utilised. The ICF and enactive theory form the theoretical frameworks for this study. They serve 

the dual purpose of conceptualising the study and of providing an extended vocabulary for 

integration and communication of results. The ICF is a classification of health and health-

related domains and a framework for describing and measuring health and disability (World 

Health Organization, 2001). In the ICF the impact of personal factors and the environment upon 

disability and functioning is acknowledged. However, its biomedical construct of the body with 

little focus on subjectivity or consciousness is a restricting factor in identifying what constitutes 

meaning and engagement. Introducing a view of the body that challenges the more traditional 

understanding may serve as a gateway to an extended view of disability, recovery and 

interactions in health care. With this in mind enactive theory complements the ICF. Enactive 

theory is rooted in phenomenology, a key feature is the understanding of the body as the centre 

of expression and experience (body-as-subject) and simultaneously a biological organism 

(body-as-object) (Merleau-Ponty, 2008). It has strong links to dynamic systems theories, 

concerning the self-organisation phenomena of complex systems (Thompson, 2007). These are 

central to current theories on motor control and how movement emerges through complex 

interaction between the individual, the task and the environment (Shumway-Cook et al., 2022). 

Another central feature of enactive theory is the notion of embodied cognition; that cognition 

emerges from or is constituted by sensorimotor activity (Thompson, 2007). These features 

make enactive theory well suited to both the interpretation of first-person experiences and in 

relation to the embodied nature of physiotherapy practice. 
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6.1 International Classification of Functioning, Disability and 
Health (ICF).  

As a theoretical model, the aim of the ICF framework and terminology is to recognise disability 

as a complex phenomenon, and to provide a common language for the description of health and 

health-related states aiming to aid multidisciplinary communication and the detection of unmet 

needs (World Health Organization, 2001). It conceptualises a person’s level of functioning on 

three levels (Figure 3): 1) their health conditions as classified by the International Classification 

of Diseases, 2) their functions and impairments, where functioning is an umbrella term for: 

Body structures (anatomical parts of the body), body functions (physiological functions of body 

systems, such as range of motion, muscle strength), activity (the execution of a task or action) 

and participation (defined as involvement in a life situation). Disability is the umbrella term for 

Impairment (problems in body function or structure causing loss and difficulties in the 

execution of activities) termed activity limitations and participation restrictions (referring to 

problems one may experience in involvement in life situations). 3) Environmental and personal 

factors.  

 

 

 

Figure 3: The ICF framework, model of functioning and disability (World 
Health Organization, 2001) 
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Both functioning and disability are the result of a dynamic interaction between contextual 

factors (environmental and personal) and the health condition (World Health Organization, 

2001). In clinical practice this framework is highly useful in promoting a holistic view during 

the development of individualised rehabilitation plans (Lexell & Brogardh, 2015) and in 

creating awareness of the fluctuation between identification and treatment of functional 

problems within activity and participation domains and their underlying causes on a body 

function level (Shumway-Cook et al., 2022). In research in general, and this study specifically, 

the ICF framework is valuable in creating awareness of the classification of outcomes and 

choosing outcomes broadly on the spectrums of body structure/function, activity and 

participation levels.  

6.2 Enactive theory 
Enactive theory enables enrichment in terms of the exploration of how the bodily changes 

following a stroke may become pervasive in all areas of life instead of merely being 

pathological changes in the brain with consequences for motor and sensory function (Fuchs & 

De Jaegher, 2009). The enactive approach is constituted by five closely related concepts: 1) 

autonomy, 2) sense-making, 3) embodiment, 4) emergence and 5) experience (De Jaegher & Di 

Paolo, 2007) .  

The concept of autonomy refers to how a living system is composed of several processes that 

actively generate and sustain an identity under precarious conditions (De Jaegher & Di Paolo, 

2007, p. 487). Autonomy can emerge and generate identities at different levels, from the 

autonomy of the cell to the autonomy of behaviour and from of inter-subjective interaction to 

that of social and political systems (Barandiaran, 2017; De Jaegher et al., 2016). Sense-making 

is the active concept of participation in the creation and appreciation of meaning. It extends into 

the social domain, termed participatory sense-making, and is described as the process of 

generating and transforming meaning in the interplay between interacting individuals and the 
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interaction process itself (Fuchs & De Jaegher, 2009). Embodiment refers to how the body is 

viewed as the centre of identity, inseparable from sensory experience and perception and how 

movements are the sense-maker’s tools of cognition. Emergence describes the formation of a 

novel property or process out of the interaction between existing processes or events. 

Experience is intertwined with being alive and enacting in a meaningful world (De Jaegher & 

Di Paolo, 2007).  

From an enactive point of view, the construction of meaning will always involve the body-as-

a-subject in interaction with the surroundings and others. Paralysis, sensory loss or cognitive 

impairments following a stroke change a person’s orientation and possibility for action and, 

thus also their perception and meaning. On this basis, one can assume that any person that has 

suffered a stroke resulting in bodily changes experiences themselves and the world differently 

than before the stroke. This will, in turn, affect their interaction with others (De Jaegher & Di 

Paolo, 2007; Fuchs & De Jaegher, 2009). The idea that both cognition and interaction are 

embodied is highly interesting in relation to investigation into experiences of and sense-making 

in physiotherapy.  

The  rules and practices of social interactions (the face-to-face encounters of everyday life) are 

highly conventionalised and rooted in strong social norms (De Jaegher et al., 2016). In the 

context of health care and the interaction between a patient and health professionals, these social 

norms contain a tension between paternalism and autonomy. Paternalism feature attitudes of 

overprotection and decision-making in another person’s best interest, and autonomy contain 

person-centred features emphasising self-determination and self-governance (Fernandez-

Ballesteros et al., 2019). In enactive theory,  such patterns, where people act together according 

to, for example, cultural patterns, societal norms, roles or institutions, are termed coordinated 

patterns of behaviour (De Jaegher et al., 2016). Fernandez-Ballesteros et al. (2019) propose a 

“professionally driven best interest compromise model”, acknowledging that paternalism and 



 
 

 
 

26 

autonomy are both present in a health care context. These concepts are useful in understanding 

the driving forces of interactions and patient participation at the different levels of health care 

encountered by patients during post-stroke rehabilitation.  

The common ground for the ICF and enactive theory is the appreciation of the 

context/environment and personal factors in experience and interaction, thus endorsing a 

holistic view of functioning, disability and rehabilitation.  While the language of the ICF is 

widely recognised in health care, enactive theory provides a subjective dimension, which critics 

believe the ICF framework is lacking (Ueda & Okawa, 2003). Enactive theory promotes a view 

of the body, the brain and the environment as a unity, rather than merely connected concepts. 

These frameworks seem useful in a comprehensive evaluation of participation in rehabilitation, 

including experiences with and effects of physiotherapy.  
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7 Aims and research questions 
The aim of this mixed methods study is to contribute to the development of new knowledge of 

the effects of physiotherapy and user experiences from the rehabilitation trajectory, particularly 

focusing on participation. Through the integration of quantitative and qualitative data I have 

investigated aspects of rehabilitation tied to bodily function, activity and participation from 

both the patient perspective and based on the utilisation of standardised measurements.  

The overall research question is as follows: 

What are the possible benefits and challenges regarding taking part in a comprehensive 

individualized physiotherapy intervention (I-CoreDIST) and usual care physiotherapy 

following an acute stroke along with patient perceptions of participation along the 

rehabilitation continuum? 

The secondary research questions, addressed in the three papers are as follows: 

Paper I: Is physiotherapy with I-CoreDIST better at improving postural control, balance, 

physical activity, gait and quality of life than usual care physiotherapy when implemented 

during the first 12 weeks after a stroke? 

Paper II:  What are the basic environmental and personal factors that influence patient 

participation during the acute and subacute phases after a stroke? 

Paper III: How do individuals with stroke experience the bodily and interactive course of 

physiotherapy during their recovery?  
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8 Methodology and methods  
The overall research question is the determinant of the methodology. In this study, the research 

question entails the investigation of objective measures of effect and subjective experiences of 

participation stroke rehabilitation and physiotherapy, which calls for the use of both qualitative 

and quantitative methods. We have employed a mixed-methods design that allows for the 

systematic integration of the results from the quantitative and qualitative parts of the study.  

8.1 Theory of science 
The beliefs and philosophical assumptions that we bring to our research are often applied via 

the use of paradigms and theories. Traditionally, qualitative and quantitative research build on 

different views of reality, truth and knowledge that are decisive for the methods used to 

investigate a phenomenon. Quantitative traditions are often described as belonging in positivist 

or post-positivist paradigms, seeking truth and evidence based on observable facts that are valid 

and reliable. Qualitative traditions are placed in constructivist or interpretivist paradigms and 

founded on a view that reality is subjective and that knowledge can be constructed through 

experience and reflection (Cresswell & Poth, 2018). Shaw et al (2010) state how “the paradigms 

that drive the research base for physiotherapy practice will shape the evidence available to 

inform clinical decisions” (p. 513). The nature of physiotherapy places it in the border zone 

between the natural and human sciences, its subject hard to define (Westerdahl, 2013). The 

implication of operating in this border zone is to exist in the divide between quantitative and 

qualitative research traditions and paradigms, highlighting the need to incorporate elements 

from both traditions when developing and evaluating new physiotherapy interventions. 

Cresswell & Poth (2018) argues for viewing quantitative and qualitative approaches not as polar 

opposites, but as representatives of different ends of a continuum. This project aim is to 

investigate both subjective and objective aspects of stroke rehabilitation as separate 

perspectives that complement each other and enrich the observations and analysis of 
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participation and recovery after a stroke. This view calls for a paradigm that encompasses a 

variety of methods.  

Pragmatism is the primary philosophy of mixed methods research (Johnson et al., 2007) and is, 

as a paradigm, described as mainly concerned with the outcomes of research and finding 

solutions “that work” for the problems investigated (Cresswell & Poth, 2018). Pragmatism has 

a philosophical underpinning that accepts that there can be one single or multiple realities 

(Kaushik & Walsh, 2019), thus embracing the combination of methods that have traditionally  

been placed in paradigms often viewed as incompatible. The nature of experience is emphasised 

in pragmatism, highlighting that the meanings of human actions and beliefs are found in their 

consequences and that the world/reality is not static. Consequently, as a research paradigm, it 

can encompass plural methods based upon a view that one cannot access the reality by solely 

using a single scientific method (Cresswell & Poth, 2018; Kaushik & Walsh, 2019). Shaw et 

al. (2010) argues for pragmatism as a platform for conducting mixed method research and 

Onwuegbuzie et al. (2009) state that this type of research should be used when “the nexus of 

contingencies in a situation, in relation to one’s research question(s), suggests that mixed 

methods research is likely to provide superior research findings and outcomes” (p.129). A 

pragmatic view provides a platform for the combination of quantitative and qualitative methods 

with different philosophical underpinnings as applied in this study.  

8.2 Mixed methods 
Approaching this study using a mixed method design allows for a richness in terms of the 

material of importance in the investigation into participation in rehabilitation and the usefulness 

of the I-CoreDIST intervention. The strength of the RCT, in rigorously following a firmly 

codified methodology in terms of providing valid and reproducible results, is also its weakness 

in the investigation of a complex phenomenon, as it may oversimplify the relationship between 

the intervention and the results (Bragstad et al., 2019). The patient’s motivation, the relationship 
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with the therapist and whether the intervention is perceived as meaningful may have a strong 

impact upon recovery (Sivertsen & Normann, 2015) and, thus, also upon the results of the RCT. 

Rather than viewing the patient’s experience, expectations and motivation as confounders in 

the response to an intervention, with the appropriate methods they may inform the results. 

Several different types of mixed methods research design exist. The differences between them 

are related to the aim of the research, the timing of the data collection and the importance given 

to each data type (Creswell & Creswell, 2018). Shorthand labels are often used in the 

description of mixed methods studies, and QUAN and QUAL are short for quantitative and 

qualitative, respectively. Upper case indicate that the method is emphasised, and lowercase 

letters indicate lesser emphasis. A plus sign indicates convergent, as opposed to sequential data 

collection, as the latter would have been indicated with an arrow. 

8.3 Design 
Based on the overall research question and the underlying pragmatic foundation, we chose a 

convergent parallel mixed method QUAN+QUAL design for this study, consisting of an RCT 

and an interview study. The two methods are given equal weight to signalise that their 

contributions inform different aspects of the research question that are of equal importance, yet 

QUAN is before QUAL as the RCT forms the basis from which participants in the interviews 

were selected. The flow of patients through the study is outlined in figure 4. Data were collected 

at the same time, apart from some interviews that were delayed due to the Covid-19 pandemic 

and undertaken after the last retest collecting quantitative data. Upon the inclusion and baseline 

testing of postural control, balance, gait, HRQOL and physical activity, the participants were 

randomised into two groups, that each received physiotherapy following the principles of I-

CoreDIST or usual care for 12 weeks. The two groups received equal doses of physiotherapy, 

five days/week if in inpatient care or three days/week if outpatients. Each patient received a 

form where the content of the physiotherapy treatments was registered by the physiotherapists. 
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The registration form followed the patient during transfers between levels of health care. The 

baseline tests were repeated after 12 weeks. The interviews were carried out towards the end of 

the 12-week follow-up.  

 

Figure 4: Flow chart of the mixed methods study 
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8.4 Study context 
The participants in this study were recruited from the stroke units at two hospitals in Norway. 

These hospitals serve  total populations of 83,419 (Nordland Hospital Trust, 2017) and 97,000 

(Nord-Trøndelag Hospital Trust, 2021) and registered 222 and 240 admissions of patients with 

stroke respectively in 2021 (The Norwegian Stroke Registry, 2022). Baseline and 12-week 

assessments were undertaken in the hospitals by designated physiotherapists trained in the use 

of the relevant outcome measures. The physiotherapy treatments were carried out in eight 

surrounding municipalities and three in-patient rehabilitation units. Participation in this study 

did not affect whether the participants were discharged to inpatient or community care, nor the 

time of transfer from one to the other. The location of the interviews was initially in the 

participants’ home or a place of their choice, but as a result of the Covid-19 pandemic, after 

March 2020, all the interviews were carried out over the telephone and recorded on a separate 

digital recorder.  

8.5 Recruitment and participants 
A total of 60 patients were included between September 2019 and September 2021, all of whom 

participated in the RCT and 19 of which were strategically recruited for the interview study.  

Physiotherapists working at the two stroke units screened patients admitted with new strokes 

prior to discharge and invited eligible persons to participate. Unfortunately, due to poor 

compliance when filling in the screening forms, the number of patients that were screened for 

participation is not known. Patients were included upon the provision of written informed 

consent.  

We chose to include participants at the point of discharge from the stroke unit. This was based 

on previous experiences from a preceding pilot study where recruitment and the implementation 

of I-CoreDIST occurred at admission to the stroke unit. We concluded that such early inclusion 
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was not feasible for ethical and practical  reasons (Normann et al., 2019). Patients were more 

often unable to provide informed consent, were frequently medically unstable, or were 

unavailable for physiotherapy treatment due to investigations and procedures.  

To participate patients had to be admitted with a confirmed new stroke, be between 18 and 85 

years of age, have a premorbid modified Rankin Scale (mRS) score of 0-3, be able to sit for 10 

seconds at baseline testing, a Trunk Impairment Scale-modified Norwegian version (TIS-

modNV) score of ≤ 15, and live in one of the eight participating municipalities. Patients were 

excluded if they had severe cognitive problems or previously known dementia, severe comorbid 

illness, or ongoing substance abuse preventing participation in rehabilitation. In addition, only 

patients with no severe aphasia were deemed eligible for participation in the qualitative part of 

the study.  

To strengthen the credibility of the interview study we strategically sampled participants from 

both study arms, from different geographical locations and from both urban and rural areas. We 

also ensured that the participants differed in gender, age, stroke location and level of disability, 

aiming for a diverse sample, that resembled the general stroke population.  

8.6 Randomisation 
The participants were randomly assigned to one of two trial arms, A and B, in a 1:1 ratio using 

permuted blocks of random sizes. Randomisation was stratified into two groups based on 

functional disability at baseline defined by mRS < 4 or ≥ 4 to minimise selection bias and to 

preserve homogeneity between arms.  Heterogeneity at the group level is a characteristic of the 

stroke population (Burke et al., 2015).  A cut-off level of four points was chosen to ensure the 

equal distribution of ambulant and non-ambulant participants across the groups as we believed 

baseline functional disability to be a potential confounder. A digital solution, RedCap (Research 

Electronic Data Capture) tool hosted at the Northern Norway Regional Health Authority was 
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used for the randomisation. The randomisation was performed by an investigator not connected 

to assessment or treatment of the patients, who informed the relevant physical therapists at the 

rehabilitation units and/or the municipalities of the group allocations. The participants and the 

outcome assessors were blinded to the group allocations. 

8.7 Interventions, I-CoreDIST and usual care 

8.7.1 I-CoreDIST 
I-CoreDIST is an individualised physiotherapy approach (I) that emphasises the important 

relationship between dynamic trunk control (Core) and the selective task-oriented movement 

of the limbs (DIST). In addition, physiotherapy treatment according to I-CoreDIST principles 

should include high dose (D) and intensity (I); specificity, stability and somatosensory 

stimulation (S); teaching and training (T).  

 

The main features of the I-CoreDIST intervention are the enhancement of dynamic trunk 
stability and functional movements, combined with the following: 

• Optimised alignment and adaptation to the base of support and often the use of an 
unstable reference point for the trunk or distal body parts.  
 

• Enhanced somatosensory integration of hands, feet and face, including the reduced 
influence of vision to enhance somatosensory integration.  
 

• Proximal stability in combination with, the task-oriented movement of limbs, neck 
and eyes.  
 

• Inclusion of dual (motor-motor and motor-cognitive) tasks in exercises and 
activities, such as indoor and outdoor walking and climbing stairs.  
 

• Specific hands-on interactions or other adaptations to optimise neuromuscular 
recruitment. 
 

• Exercises combining core activation and an increase in heart rate when: lying, 
sitting and walking. 	
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In the intervention, emphasis is placed on the integration of core muscle activation into 

exercises that incorporate functional activities, muscle strength, active muscle lengthening, 

upper limb function, gait and endurance. In doing so, the aim is to strengthen the underlying 

prerequisites for balance and postural control, such as anticipatory postural adjustments, ankle 

and hip strategies.   

All the physiotherapists who treated participants in the I-CoreDIST group received 45 hours of 

training prior to the commencement of the study, one follow-up session, and an educational 

package in the form of a booklet that contained 1) the theoretical rationale behind the approach, 

2) assessment and clinical reasoning charts and 3) images and descriptions of all the exercises. 

The intervention started with an assessment to identify each patient’s movement problems, 

supported by clinical reasoning charts (example in appendix 1). I-CoreDIST contains 44 

exercises, each with five levels of difficulty and a choice of starting position to allow for 

individualisation. The physiotherapists were encouraged to choose exercises and adapt the level 

to enable the patient to experience success and preferably positive change. In addition, 

discussing goals, assessing and reassessing these at the beginning and end of each session were 

stressed. The individual exercises were assigned a colour in the I-CoreDIST booklet, indicating 

their main aims. 

8.7.2 Usual care 
The participants in the usual care group received the type of treatment that was usually offered 

to this patient group in that institution or municipality, yet the treatment dose was determined 

by participation in this study. Each individual physiotherapist made treatment choices 

according to the patients’ specific needs and recorded these on the patient forms. 
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8.8 Data collection and analysis 
Demographic data on age, gender, height, weight, the type and date of the stroke, the modified 

Rankin Scale score prior to and at admission, the Barthel Index (BI) score and the National 

Institute of Health Stroke Scale (NIHSS) score at admission were collected from the 

participants themselves and from their hospital records. In the following, the data collection 

and analysis for the RCT, the interview study and the mixed methods analysis will be presented 

separately. 

8.8.1 RCT 
To evaluate I-CoreDIST and usual care in a broad sense, a variety of outcome measures, aiming 

to cover the ICF domains of body function, activity and participation was chosen. The primary 

outcomes were trunk control, evaluated by the Trunk Impairment Scale -modified Norwegian 

Version (TIS-modNV) and levels of physical activity measured using an accelerometer, 

ActiGraph Wgt3X-BT (ActiGraph, LCC, Pensacola, USA). These outcomes were chosen 

because a main feature of I-CoreDIST training is the enhancement of trunk control, and we 

wished to measure this effect specifically. In addition, levels of physical activity are commonly 

low post stroke (Saunders et al., 2020) and are believed to be reflective of the activity limitation 

often experienced after a stroke. We wanted to explore whether a high dose of physiotherapy 

treatment aimed at the recovery of trunk control and balance would alter the prerequisites for 

and lead to increased levels of physical activity.  

The TIS-modNV is a 0-16-point scale whereby trunk control in sitting is evaluated through the 

total score obtained from six items investigating dynamic sitting balance, coordination/upper 

trunk stability and coordination/lower trunk stability. (Gjelsvik et al., 2012). The scale has been 

proven reliable (Intraclass Correlation Coefficient (ICC) = 0.85) and valid for the stroke 

population and is sensitive to changes in trunk control (Gjelsvik et al., 2012). The scale has a 

floor effect as it requires the ability to sit for 10 seconds unsupported and as such, patients who 
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have suffered more severe strokes may not be able to perform the test. The TIS-modNV does 

not have a ceiling effect.  

The ActiGraph Wgt3X-BT is a sensitive three-axis accelerometer used to record physical 

activity. The participants were instructed to wear the activity monitor on a waistband for seven 

consecutive days after both the baseline testing and the 12-week follow-up assessment. The 

devices were initialised and the data were downloaded using ActiLife software (ActiGraph, 

LCC, Pensacola, USA). The device  has been proven reliable in an adult population (Aadland 

& Ylvisaker, 2015) and valid (ICC = 0.70) for use in a stroke population (Campos et al., 2018).  

The secondary outcomes were measures of postural control, balance, gait speed and distance 

and HRQOL. We used the Swedish Postural Assessment Scale for Stroke -Norwegian Version 

(SwePASS-NV) to measure postural control and the ability to maintain one’s equilibrium 

during positional changes. It is a 12-item scale with increasing difficulty that measures balance 

in lying, sitting and standing, designed for individuals who have suffered strokes regardless of 

their postural competence. The SwePASS-NV is especially sensitive with regards to assessment 

of postural control in the first three months after stroke, and it has excellent validity (α = 0.99, 

p < 0.001) (Benaim et al., 1999), and reliability (ICC > 0.99) (Breistein et al., 2017). The scale 

ranges from 0 to36 points and has a ceiling, but no floor effect.   

The Mini Balance Evaluation Systems Test (MiniBESTest) is a comprehensive balance 

measure comprising 14 items and a 0 to 28-point scale evaluating dynamic balance. The scale 

is divided into four subscales evaluating 1) anticipatory postural adjustments, 2) reactive 

postural control, 3) sensory orientation and 4) dynamic gait. It has a floor effect as the 

participants must be able to stand without support. The Norwegian version has shown good 

reliability (ICC = 0.95) and validity (Hamre et al., 2017).  
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Stability during quiet stance was assessed using the AMTI AccuGait OptimizedTM (Advanced 

Mechanical technology, Inc., Watertown, USA) multi-axis force plate system. The raw data 

gathered from a force platform are forces and moments in three planes gathered by the 

platform’s internal coordinate system Fx, Fy, Fz, Mx, My and Mz. X, Y, and Z are orthogonal 

directions of the coordinate system (Z is the vertical coordinate), M represents the moment of 

force, F stands for force, dX denotes the lever arm of the horizontal (shear) force FX (dX is 

measured along the z axis), and COPX is the COP coordinate along the x axis. Similarly COPy 

is the COP coordinate along the y axis.  From these data Centre of Pressure (COP) coordinates 

can be calculated using the following formulae (Latash, 2012b): COPx = (My-Fx x dx)/Fz and. 

COPy = (Mx-Fy x dy)/Fz.. 

In standing, the centre of mass and COP are the main outcome measures. A force platform can 

detect movement in the calculated COP. COP track data (distance) can be decomposed into 

mediolateral (ML) (COPx) and anteroposterior (AP) (COPy) components for analysis. For 

young, healthy subjects with their eyes open COP deviations in both the AP and ML directions 

are in the order of 5-10 mm/ AP COP migration: 4 mm, ML COP migration: 1.8 mm. We 

collected data on COP displacements in cm over 30 seconds with a frequency of 50Hz, the 

recommended sampling frequency for measurements of balance (Stergiou, 2004), in the 

domains of eyes open and eyes closed. Reliability has been established for measuring COP 

displacements during quiet stance in the AP (ICC = 0.77) and ML (ICC = 0.74) directions in a 

stroke population (V. L. Gray et al., 2014).  

Participants who were able to walk with or without an aid performed 1) the 10-Meter Walk Test 

(10MWT), measuring their walking speeds (metres/second) at their preferred and fast paces, 

found to be reliable  (ICC=0.76) and valid for use in a stroke population (Busk et al., 2022; 

Cheng et al., 2021) and 2) The 2-Minute Walk Test (2MWT), measuring the total distance 

walked in two minutes, conducted on a 20 m walkway. We found the 2MWT to be feasible for 
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the early subacute phase, and reliable (ICC= 0.85) for a stroke population (Kosak & Smith, 

2005). For non-ambulant participants, 0 metre/sec was recorded as their baseline and/or 12-

week scores.  

HRQOL was reported using EQ-5D-3L and the Stroke Specific Quality of Life (SSQOL) scale. 

The EQ-5D-3L is a standardised health-related quality of life questionnaire developed by the 

EuroQol Group to provide a simple generic measure of health for clinical and economic 

appraisal (EuroQol Group, 1990). It comprises five dimensions recording perceived health: 

mobility, self-care, usual activities, pain/discomfort and anxiety/depression. Each has three 

levels of response (no problems/some or moderate problems/extreme problems).In addition it 

comprises a vertical, visual analogue scale from 0 to 100 where the endpoints are labelled “best 

imaginable health state” and “worst imaginable health state” (Rabin & de Charro, 2001).  The 

EQ5D-3L has been proven reliable and valid for use in a stroke population (Cameron et al., 

2022; Hunger et al., 2012).  

The SSQOL scale assesses HRQOL specific to stroke survivors. It is a 49-item questionnaire, 

addressing 12 domains: self-care, vision, language, mobility, work/productivity, upper 

extremity function, thinking, personality, mood, family roles, social roles and energy (Williams 

et al., 1999). The Norwegian translation has shown excellent reliability (ICC = 0.97) and 

validity (Pedersen et al., 2018). The SSQOL was only administered at the 12-week retest as it 

was not considered appropriate in the acute stage. 

8.8.2 Data analysis 
The study data were collected and managed using RedCap, which is a secure, web-based 

application designed to support data capture for research studies, providing 1) an intuitive 

interface for validated data entry, 2) audit trails for tracking data manipulation and export 

procedures, 3) automated export procedures for seamless data downloads to common statistical 
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packages and 4) procedures for importing data from external sources. Point scores for the TIS-

modNV, SwePass-NV MiniBESTest and number of metres walked were entered into the 

RedCap database. The time obtained for the 10MWT fast and preferred paces were converted 

into metres per second before being entered into the database. 

The raw data from the ActiGraph devices were converted into the categories of minutes of 

sedative time, minutes of light, moderate and vigorous physical activity and the number of steps 

using the ActiLife software.The average number of minutes per day in each category as well as 

the steps per day, were calculated and entered into the RedCap database. 

The raw force platform data were filtered, with the aim of reducing the measurement error in 

both time and frequency domain. The component of the signal contributed by the actual 

biological movement resides at the lower end of the frequency spectrum. A filter removed 

frequency components above a critical cut-off value. Moments of force are used to reflect the 

contractions of muscles, creating postural sway. In quiet standing, the body, as an inverted 

pendulum, does not have a defined lowest frequency and muscle contractions produce 

frequencies up to about 8 Hz. Higher frequencies in the force data will create artificially high 

frequencies in the moments of force that cannot be explained as coming from muscle 

contractions. Hence, a fourth-order Butterworth (Infinite Impulse Response) filter was applied 

at 10 Hz. The COP data were calculated in the BalanceClinic software and exported into 

MatLab, where root mean square (RMS) values were calculated for the COPx and COPy values. 

RMS can be a synonym for standard deviation when it can be assumed that the input signal has 

a zero mean. This is recommended in the evaluation of postural sway and represents the sway 

amplitude (Mansfield & Inness, 2015). RMS values of COP displacements in the AP (COPy) 
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and ML (COPx) planes were calculated using the following formulae: RMS AP=!!
"
(𝑦!# +

𝑦## + 𝑦"#), and RMS ML= !!
"
(𝑥!# + 𝑥## + 𝑥"#).  

EQ-5D-3L answers were coded into digits according to the levels described in the instrument 

handbook (EuroQol Research Foundation, 2018): no problems = 1, some problems = 2 and 

extreme problems = 3. These constitute one of 243 possible unique health statuses in the form 

of a five-digit code (e.g. 11232). To enable further statistical analysis, we converted each health 

state into a single summary index value. The index values were calculated by applying a 

formula that attaches values to each level in each dimension. These value sets were obtained 

using a representative sample of the general population and the time- trade-off technique and 

thus, are representative of the societal perspective (Devlin et al., 2022). There is currently no 

available value set for Norway so we used the set from Denmark as it has been used in studies 

of stroke patients in Norway (Waehler et al., 2021; Wittrup-Jensen et al., 2009).  

 The SSQOL answers were coded into digits and entered into the database. The Norwegian 

translation has two response sets (a/b) that were coded as follows: could not/agree = 1, a lot of 

trouble/moderately agree = 2, some trouble/neither agree nor disagree = 3, a little 

trouble/moderately disagree = 4 and no trouble at all/strongly disagree = 5. The answers were 

grouped into the 12 questionnaire domains, and an index score for each domain was calculated 

by dividing the domain sum by the number of questions in the domain. Lastly, a total index 

score was calculated. Missing data were handled using person mean imputation and replaced 

by the domain average if one was missing in a three-question domain or two were missing in a 

five/six question domain. Forms that contained more than five missing items were discarded. 
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8.8.3 Statistical analysis 
We performed an intention-to-treat (ITT) analysis. This means that all participants that have 

been randomised into a group in the RCT should be a part of the group analysis no matter how 

much of the trial is completed to reduce the risk of introducing bias and of overestimating the 

treatment effect (Fergusson et al., 2002). All the data were exported from the RedCap database 

and MatLab to SPSS for statistical analysis. Categorical variables are presented as numbers and 

percentages. Continuous variables are presented as mean and standard deviation (SD) or median 

and interquartile range (IQR) depending on the normality distribution. We fitted a regression 

model to the mean outcome using retest score as the dependent variable and group allocation 

and baseline score as the independent variables. When applying this model, the null hypothesis 

is no difference between groups. This is rejected at the 0.05 significance level if the 95%-

confidence interval for the coefficient corresponding to the treatment variable excludes 0 

(Rosenblum & van der Laan, 2009). If the data violated the assumptions for linear regression 

analysis, we performed a natural log transformation prior to the analysis. If we were still unable 

to fulfil the assumptions, we performed non-parametric tests, namely a Mann-Whitney U test, 

for between-group differences.  Within-group differences were calculated using a paired 

samples t-test if the data were normally distributed and a Wilcoxon signed rank test if the 

premise of normal distribution was violated. The significance level was set at p<.05.  

8.9 Interview study 

8.9.1 Data collection 
The interview data were collected between December 2019 and December 2020. We conducted 

19 interviews that lasted between 20 and 91 minutes, and the total interview time was 840 

minutes. The interviews followed a theme-based interview guide (Appendix 2) with open-

ended questions.  The development of the interview guide was based on a literature search and 

discussions between my supervisors (BN, KBA and ECA), a user representative and myself. 
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During these discussions, verbalising our preconceptions was particularly emphasised as my 

supervisors and myself have clinical experience from working in the fields of neurology and 

neurological rehabilitation. In addition, two of my supervisors and myself have developed the 

I-CoreDIST intervention. These discussions create awareness of how our experience and 

closeness to the field of investigations influences shape how questions are framed and 

interpreted (Malterud, 2017). It also highlights the need to keep an open mind to new and 

surprising themes during interviews. The interview-guide initiated reflections on: 1) the acute 

situation, 2) participation in daily tasks and activities in hospital, 3) the transfer from hospital 

to their home or a rehabilitation unit, 4) in-patient or out-patient rehabilitation, 5) participation 

in decision-making and goal-setting 6) the specific content and their experiences of 

physiotherapy, 7) their interaction and relationship with the physiotherapist and 8) their daily 

activities at home. The interview guide was assessed and slightly adjusted after the first two 

interviews to emphasise not only descriptions of situations but also how the informants felt 

about their experiences. To ensure communicative validation as recommended by Brinkmann 

and Kvale (2015), I asked follow-up questions, rephrased and requested details of both positive 

and negative experiences during the interviews. Some of the participants were aware that the 

interviewer was a physiotherapist, and, therefore, it was emphasised that in order to evaluate 

rehabilitation services, including physiotherapy, it was crucial to discuss both positive and 

negative experiences. This was particularly important considering my background as a 

physiotherapist and involvement in developing the I-CoreDIST intervention. I conducted a 

debrief after each interview, which revealed no negative experiences.  

8.9.2 Data analysis 
All the interviews were transcribed verbatim by a secretary otherwise not connected to the 

project and myself. The transcripts were re-checked against the audio files to ensure that they 

were in complete coherence. All the transcripts were imported into NVivo software, v12.6.0 
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(QSR International, 2019) and analysed thematically using systematic text condensation (STC) 

(Malterud, 2012). STC is a pragmatic procedure, inspired by Giorgi’s phenomenological 

analysis. The method is a systematic method of decontextualization and recontextualization 

consisting of four steps that allows the author to search for the essence of the phenomenon 

under investigation (Malterud, 2012):  

1. Overall impression. I read each interview as a whole to gain an overall impression of 

the material and of the major themes that represented the participants experiences. 

During this stage, it was important to attempt to put my own preconceptions aside in 

order to remain open to new and unexpected themes. The majority of the interviews 

were also read by my primary supervisor, BN, and some by one of my secondary 

supervisors, ECA, who both, in addition to myself independently suggested preliminary 

themes. All the suggestions regarding the preliminary themes were discussed during 

workshops and we established agreement. During this process it became clear that our 

material covered extensive ground and was thematically divided into 1) the general 

course of rehabilitation and 2) specific experiences of physiotherapy treatment. We 

decided that the essence of the material would be better maintained if analysed 

separately to answer two separate research questions. 

2. Decontextualisation. In the next step of the analysis, I identified meaning units or text 

fragments in the transcribed material that I considered contained information relevant 

to the research questions (Malterud, 2012). Based on their content, these were sorted 

into code groups. During this process, I continuously moved between the meaning units 

and the research questions to ensure that the code groups reflected the main themes in 

the material.  
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3. Condensation. The meaning units within each code group were sorted into subgroups. 

The contents of each subgroup were reduced into a condensate -a short text written in 

the first person and illustrated with a quote from an interview. The interpretations of the 

condensates were discussed by all the supervisors and the co-author. In these 

discussions we strived to extract the meaning in the material by asking questions like 

“what does this mean” or “how can we understand this”.  

4. Synthesising. The condensates were recontextualised as analytical texts in the third 

person, reviewed against the full transcript, and validated to ensure that the syntheses 

of the data reflected the original context. A category name replaced the previous code 

group name.  

The final texts were reviewed, and the interpretations were informed by the existing literature, 

the authors’ varied professional experience and the chosen theoretical framework, which for 

both the qualitative papers were different concepts within enactive theory.  

8.10 Mixed methods analysis 
The results from the three papers, one based on the quantitative RCT data and two based on the 

qualitative interview material, form the basis for the mixed methods analysis. The  results were 

integrated through thematic analysis, which aimed to discover new categories based on 

common features (Onwuegbuzie et al., 2009). The analysis was performed in four steps. The 

first step was to extract the main findings from each paper. Keywords representing these were 

organised into a table. In step two, the keywords were scrutinised for common themes. Three 

main overlapping themes were found, and the keywords were reorganised thematically. Based 

on the keywords I wrote a summary for each category. 
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9 Results 
9.1 Paper I 
Effect of Innovative versus Usual Care Physical Therapy in Subacute Rehabilitation after 

stroke: A Multicentre Randomised Controlled Trial 

In this paper we report the results from an assessor-masked RCT where we compared the effects 

of I-CoreDIST, with usual care physiotherapy on postural control, balance, physical activity, 

gait and HRQOL during the first 12 weeks after a stroke. The study included 60 participants 

who were randomised into I-CoreDIST (n = 29) or usual care physical therapy (n = 31) groups, 

received five physiotherapy sessions/week if they were inpatients or three sessions/week as 

outpatients.  Primary outcomes: TISmodNV and activity monitoring (ActiGraph Wgt3X-BT). 

The secondary outcomes: SwePASS-NV, MiniBESTest, 10MWT, 2MWT, force platform 

measurements and EQ-5D-3L, all conducted at baseline and at 12 weeks. The SSQOL scale 

was only administered at 12-weeks. Linear regression and non-parametric tests were used for 

the statistical analysis. The content of physiotherapy sessions was registered on specific forms.  

We found no significant between-group effects for the primary outcomes: TIS-modNV (p = 

0,857); daily average minutes of sedative, (p = 0.662), light (p = 0.544), moderate (p=0.239) 

activity and steps (p = 0.288) or for the secondary outcomes at 12 weeks except for significant 

gains in EQ5-D-3L in the usual care group (p = 0.003). The within-group changes suggest 

improved postural control, balance and gait in both groups. Only the I-CoreDIST group showed 

significant reductions in sway amplitude during standing and only the control group achieved 

significant improvements in 10MWT fast pace and moderate levels of activity. Activity levels 

remained low throughout the study period. Drop-out rates are shown in figure 4. To conclude, 

there were no difference between groups, except significant gains in HRQOL in favour of the 

usual care group following 12 weeks with either I-CoreDIST or usual care physiotherapy.  
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9.2  Paper II 
The precarity of patient participation – a qualitative interview study of experiences from the 

acute stroke and rehabilitation journey 

In paper II we explored how stroke survivors perceived the transition from being an 

independent individual to one in need of help and if their role in rehabilitation influenced active 

participation. We interviewed 17 stroke survivors and analysed the data using systematic text 

condensation. The analysis was informed by the term autonomy from enactive theory.  

A major finding of this study is that structures of multidisciplinary teamwork, communication 

and including the patient in decision-making varied between levels of health care. The culture 

and protocols of hospitals discouraged active patient participation, despite its high importance 

in early stroke rehabilitation. Patient participation changed from initially being autonomous 

decision-makers when the stroke hits to becoming passive receivers of treatment and care in 

hospital. This may have lasting consequences after discharge. Patients who were discharged 

from the stroke unit to their home felt unprepared, some found the transition particularly 

difficult as cognitive challenges and fatigue were not detected while in hospital. Yet, 

participatory enablement was a distinct feature of rehabilitation units and life in the community. 

Patients were more prepared for the transition to home after in-patient rehabilitation than 

following discharge from hospital. Support and progress in physiotherapy was important for 

motivation and many found the transition to training independently after 12 weeks difficult. 

In conclusion, bodily changes, the traditional patient role and the hospital context mutually 

reinforce a reduction in individual autonomy and actualise how partnerships in terms of 

interactions with multidisciplinary professionals, partaking in decision-making and 

experiencing progress in training may strengthen autonomy and promote participation after a 

stroke.  
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9.3 Paper III 
Embodiment, tailoring, and trust are important for co-construction of meaning in 

physiotherapy after stroke. A qualitative study 

In this paper we investigated how individuals who had suffered strokes and received either I-

CoreDIST or usual care physiotherapy experienced the bodily and interactive course of 

physiotherapy during their recovery processes. The study was nested within an RCT (paper I) 

and consisted of in-depth interviews with 19 stroke survivors. The data were analysed using 

systematic text condensation, and the analysis was informed by enactive theory. 

The experiences shared revealed that the interactions with physiotherapists were guided by 

perceived bodily changes and ranged from being formal/explicit to tacit/implicit. While 

participants had a passive role in assessments their active efforts were demanded in training. 

The generation of meaning and motivation in physiotherapy was closely tied to experiencing 

positive bodily changes and the tailoring of difficulty and intensity levels regardless of group 

allocation. Improvements in general fitness contributed significantly motivation during plateaus 

in ADL-recovery. Trust and engagement were considered important aspects of the interaction 

between the participants and their physiotherapists, involving both interpersonal skills and 

professional expertise. The experiences of participants in the intervention group and the usual 

care group differed predominantly with regard to the content and context of the therapy sessions 

and the means of measuring progress; divergences in levels of satisfaction with the treatment 

were less pronounced.  

The embodied nature of physiotherapy practice is a source of sense-making and meaning-

construction for patients after a stroke. Experiencing bodily changes and exertion from post-

stroke training can facilitate sense-making, inspire commitment and a positive attitude towards 

physiotherapy. Experiencing progress and individualising approaches are decisive motivators.  
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9.4 Integration of the findings 
The key findings from the three papers have been integrated and synthesized into three 

categories according to the description in section 8.9: 1) Transitions — enablers of and 

challenges for participation at the system level, 2) Structures and traditions in institutions and 

municipalities shape the delivery of care 3) Meaning, progress and embodiment (table 2). 

Framing the integrated findings in these new categories allows for wider discussions of 

phenomena composed of different dimensions than do each paper alone. In addition, these 

discussions will highlight findings that have not been thoroughly discussed previously, such as 

interpretations of baseline findings and registration forms.  

 Key findings New category 

Pa
pe

r 1
 R

C
T 

Becoming unable; interpretation of baseline scores 
Becoming able; 12-week scores. Sustained inactivity 
despite improved motor function 
 

Transitions — enablers of 
and challenges for 
participation at the system 
level 

Content in physiotherapy, registration forms  
No between-group differences, except for EQ-5D-3L 
improvements in the usual care group.  
 

Structures and traditions in 
institutions and 
municipalities shape the 
delivery of care 

Significant within-group changes in both groups 
(TISmodNV, SwePASS-NV, MiniBesTEST, 10mwt, 
2mwt) 
Approach is partly reflected in the results (force platform 
and gait speed) 
SSQOL-scores 
 

Meaning, progress and 
embodiment 

Pa
pe

r 2
 P

ar
tic

ip
at

io
n  

Experiences of becoming unable. 
From autonomous to passive receivers of treatment and 
care. 
Transitions through levels of health care 
Transition from one-to-one physiotherapy to being 
independent in exercise is difficult 
 

Transitions — enablers of 
and challenges for 
participation at the system 
level 

The organisation of multidisciplinary teamwork varies 
between levels of health care. 
Precoordinated patterns of behaviour shape interactions and 
the patient’s involvement in decision-making 
Partnership in interaction is a facilitator of autonomy and 
participation 
Inactivity in institutions 
 

Structures and traditions in 
institutions and 
municipalities shape the 
delivery of care 

Progress in training is important for motivation  
Cognitive problems and fatigue 
 

Meaning, progress and 
embodiment 
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Pa
pe

r 3
 P

hy
si

ot
he

ra
py

 
Transition from being evaluated (passive) to actively 
making effort in training 
 

Transitions — enablers of 
and challenges for 
participation at the system 
level 

Variations regarding content of physiotherapy  
Variation in context of physiotherapy treatments 
Participants are satisfied with treatments regardless of 
content and context  
 

Structures and traditions in 
institutions and 
municipalities shape the 
delivery of care 

Group differences regarding approach and content 
Exertion in training is meaningful, enhanced connection 
with their bodies 
Unified approaches to assessment, diverse approaches to 
treatment. Individualization and an embodied approach 
facilitate sense-making 
 

Meaning, progress and 
embodiment 

Table 2: Synthesis of findings 
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10 Discussion 
In this section a discussion of the three new categories and the methodological considerations 

of the mixed methods study and its quantitative and qualitative parts will be presented.  

10.1 Discussion of the integrated findings 
 In the following, the new categories identified will be discussed in relation to the overall 

research question: What are the possible benefits and challenges regarding taking part in a 

comprehensive individualized physiotherapy intervention (I-CoreDIST) following an acute 

stroke along with patient perceptions of participation along the rehabilitation continuum? 

Each category starts with a summary based on common themes from the three papers and is 

followed by a discussion, summarised in key challenges and benefits at the end. The first 

category, transitions — enablers of and challenges for participation at the system level will be 

discussed mainly in terms of factors that shape the rehabilitation continuum at the governance 

level. The second category, structures and traditions in institutions and municipalities shape 

the delivery of care will be discussed at the institutional level and the third category, meaning, 

progress and embodiment, will be discussed at the individual and interpersonal levels. These 

three layers are intended as an elucidation of the filters that shape services and patient 

participation after a stroke and will be illustrated in a figure following the discussions. 

10.1.1 Transitions — enablers of and challenges for participation at 
a system level. 

The integrated findings highlight that the rehabilitation continuum following a stroke is 

characterised by transitions on multiple levels. All three papers feature the transition from being 

able, to becoming unable when the stroke hits and then becoming able again during 

rehabilitation. This is evident in the premorbid mRS, baseline and 12-week measures of postural 

control, balance, gait and HRQOL. Moreover, it is also reflected in the participants’ 

descriptions of losing and regaining functions. The experiences related to the stays in the stroke 
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units were characterised by the ambiguity of being efficient yet rushed, while the patients were 

passive recipients of treatment and care. For some this institutionalisation and reduced 

autonomy may carry over to their everyday lives. Both I-CoreDIST and usual care 

physiotherapy is viewed as facilitators of the transition from being unable to becoming able due 

to its association with physical exercise and positive bodily changes.  

Transfers between levels of health care represent a threat to continuity that evokes feelings of 

insecurity and a lack of predictability.  Short stays in the stroke unit and discharges that are 

often rushed point to a discrepancy between the expected and actual levels of autonomy. Such 

experiences are in contrast to well-planned processes when discharged from a rehabilitation 

unit. In the following I will discuss how governance, that is, guidelines, policies, resources and 

finance influences experiences of participation in the rehabilitation continuum and services at 

this superior level. 

10.1.1.1 Becoming unable and re-enablement — the evaluation of disability 
The participants’ pre-morbid mRS scores indicate low disability before their strokes (Banks & 

Marotta, 2007). The extent of disability and recovery is, in part, defined by the tools utilised to 

measure outcome. In the Norwegian national patient pathway, the combination of the mRS and 

BI-scores forms an algorithm that is weighted heavily in the assessment of rehabilitation needs  

along with the patients’ motivation and ability to partake in intensive therapy (The Norwegian 

Directorate of Health, 2019). In this study, the classification of NIHSS scores3 (Kogan et al., 

2020) revealed that the usual care group had suffered mild strokes, and the intervention group 

came under the category of moderate strokes The BI scores 4 , classified into levels of 

dependency (Shah et al., 1989), indicate that both groups were at moderate levels at baseline. 

 
3 NIHSS: no stroke symptoms, 0; minor stroke, 1 - 4; moderate stroke, 5 - 15; moderate to severe 
stroke, 16 - 20; severe stroke 21 - 42  
4 BI: Total dependency, 0 - 20; severe dependency, 21 - 60: moderate dependency, 61 - 90; slight 
dependency, 91 - 99; independent, 100 
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Our data show discrepancies between the participants experienced loss of function, such as 

being unable to walk or talk, disabling levels of fatigue and personality changes and those 

measured by the NIHSS and BI at baseline, illustrating that these tools captured limited aspects 

of disability. The integrated findings highlight how the incorporation of outcomes that capture 

first-hand experiences of disability, such as those based on interviews or PROMS, as an 

addition to standard assessments creates a more nuanced view of a patient’s health status and 

may potentially improve the services offered.  

The patients descriptions of reduced functioning are supported by specific baseline assessments 

of postural control, balance and gait speed (TIS-modNV, SwePASS-NV, MiniBesTEST, 

10MWT and 2MWT) revealing average scores below the available normative values for older 

adults (Benaim et al., 1999; Bohannon, 1997; Lee et al., 2018) and within the “risk of falls” 

category (Kauhanen et al., 2000; Persson et al., 2011). Today’s practice of leaning heavily upon 

generalised assessments of body functions and activity may lead to important aspects of 

disability, such as reduced postural control or balance problems, being missed. These 

evaluations have a substantial impact upon the rehabilitation continuum. A comprehensive 

assessment of functioning and rehabilitation in the early phase would benefit from including all 

the ICF model’s domains of body functions, activity and participation, in the context of 

environmental and personal factors. In addition, such assessments ought to be specific to 

common impairments after a stroke, such as prerequisites for balance and mobility and include 

the evaluation of possibilities for change. 

In our study, the inactivity experienced early after stroke sustains the sense of being unable 

through inactivity and the lack of involvement in decision-making, which affect autonomy. 

This is in line with findings of others (Mattlage et al., 2015; Sjoholm et al., 2014) and is in 

contrast to guidelines for early rehabilitation and current knowledge of neuroplasticity. Laws, 

policies and guidelines make hospitals, with their protocol- and rule-based system, strong 
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regulators of behaviour (De Jaegher, 2013). A stroke unit without a focus on rehabilitation has 

no certain effects and this study points to the fact that there is little room for multidisciplinary 

rehabilitation as outlined in the definition in the Norwegian guidelines (The Norwegian 

Directorate of Health, 2017). Is traditional rehabilitation within the scope of a modern stroke 

unit? I argue that the combination of several factors, including; reduced length of stay placed 

upon hospitals as part of the Coordination reform (SSB 2017), financial hardship in the hospital 

sector, excellent developments in acute treatment and the discovery of potential harmful effects 

of very early mobilization (<24h) after a stroke (Langhorne et al., 2017), leave little time for 

rehabilitation in the form of traditional therapy. Discussions regarding multidisciplinary 

rehabilitation in the stroke unit need to consider that spontaneous recovery and endogenous 

plasticity processes are in place within the first seven days after a stroke (Bernhardt, Godecke, 

et al., 2017) and should be supported by  addressing motor control/recovery along with physical 

activity. In addition, today’s practice of generalised assessments and levels of inactivity limit 

opportunities for making just assessments of a patient’s motivation and ability regarding taking 

part in intensive therapy. This provides an example of how politics and policy on the one hand 

and guidelines for practice and knowledge from research on the other hand are guiding clinical 

practice in different directions.   

The commencement of physiotherapy after discharge from hospital as outlined in the RCT 

entail more defined expectations towards the patient’s active participation in the process of 

becoming able, regardless of discharge destination. There was no statistically significant 

difference between groups in terms of effects except for significant gains in EQ-5D-3L in the 

usual care group at 12 weeks. There were also fewer dropouts in the usual care group 

indicating high compliance with treatment. There were significant between-group 

improvements in baseline-scores measured at 12 weeks will be discussed in detail in section 

10.1.3. However, on an overall level the significant improvements in both the I-CoreDIST 
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and usual care groups in terms of postural control, balance and gait align with the participants 

descriptions of becoming able during the 12-week follow up period. 

10.1.1.2 Transfers 
The perceptions of rushed discharges found in our material, must be observed in relation to the 

short stays in the stroke unit. Both units in our study had average stays (three and five days) 

below the national average (The Norwegian Stroke Registry, 2022). In the wake of the 

Coordination reform, aiming to reduce length of stay in hospitals, hospital departments issue 

daily fines to municipalities if unable to accept patients by the date they are declared ready for 

(Haukelien et al., 2015; The Ministry of Health and Care Services, 2011a). These changes in 

practice counteract seamless transfers between levels of health care. While Norway’s health 

care system receives top rankings internationally, its scores are low regarding the coordination 

of services (The Commonwealth Fund, 2017). The implementation of the RCT identified how 

missed referrals were mainly picked up due to parallel communication related to patients’ 

participation in this research project and not by the patients or the discharging hospitals.  

Patients find themselves at a vulnerable stage in their illness trajectory following the 

overwhelming event of a stroke when their bodily perceptions, participation in everyday life 

and sense of self undergo profound changes (Arntzen, Hamran, et al., 2015), and advocating 

for themselves may be difficult. The participants’ experiences of discharge from hospital to the 

municipality are in contrasted to well-planned processes when being discharged from a 

rehabilitation unit. At this point in time, they were somewhat further down the timeline of 

recovery and negotiating their new self-identities. Home visits together with health 

professionals made them feel safer about returning home. Pallesen (2014)  argues that it is 

valuable for professionals to see the individual in the context of their family/society to provide 

targeted psychological and social support in the process of redefining self-identity. This we 

view as processes of strengthening autonomy as well as facilitating participatory enablement, 
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which may lessen the discrepancy between the levels of autonomy expected by the health care 

system and those experienced by the patient.   

The patients in this study that were discharged from the stroke unit to their homes expressed a 

lack of support. None of the patients interviewed had received ESD services, and it is timely to 

ask whether ESD in practice equals early discharge. Several participants in this study were 

discharged to smaller, rural municipalities with widespread population and where 

comprehensive ESD services are not attainable due to the lack of multidisciplinary competency 

(Northern Norway Regional Health Authority, 2021). With this in mind, it seems that a unified 

set of criteria for the evaluation of rehabilitation needs, such as the flowchart of combined mRS 

and BI- scores used in the Norwegian patient pathway does not serve its purpose of creating 

equality unless the availability of services at the discharge destination is part of the algorithm.  

Surprisingly, despite significant recovery of motor function, the transition from being a patient 

to a person that exercises independently is perceived as difficult and this received little focus at 

discharge from outpatient physiotherapy at 12 weeks. This seems to be a barrier to making 

sustainable lifestyle changes of high importance in the secondary prevention of stroke. The 

measures of physical activity at 12 weeks were low, in line with those found in other studies 

(Danielsson et al., 2014; Field et al., 2013). Fini et al. (2021) state that, from a health 

professional perspective, simply advising people who have had strokes to adhere to physical 

activity guidelines is inadequate. Considering the relatively high levels of functioning at 12 

weeks, transitioning from physiotherapy to independent training seems a natural, but difficult, 

move to make. In both group the SSQOL scale revealed lower scores in the cognitive/mental 

domains than in those related to physical function. Body functions only capture parts of a 

person’s functioning or disability, and our results highlight that ability does not equal autonomy 

and participation. The facilitation of community reintegration is an aim of stroke rehabilitation 

(The Norwegian Directorate of Health, 2017). There seems to be a gap in rehabilitation services 
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regarding the carry-over of improvements in body functions to activity and participation. With 

this in mind there is a need for closer connections and coordination between health services, in 

particular physiotherapy and providers of activity and exercise in the community to ease the 

transition to independent training.   

 

 

 

 

Key benefits and challenges: 

• The standardized outcome measures recommended for evaluation early after a stroke 
provide a narrow view of disability. This was brought forward by discrepancies between 
experienced and measured levels of disability and is a challenge in assessments of 
motivation and capacity for further rehabilitation. 	
 

• There were no between-group differences on primary outcomes. The usual care group had 
statistically significant improvements in measures of HRQOL at 12 weeks, but there were 
no between-group differences on any other secondary outcomes. 	

 
• Participants in this study was beneficial for recovery of function, both groups showed 

significant improvements at the 12-week follow up that aligned with the participants 
experiences of becoming able.	
 

• Timing and planning of discharge processes varies and may influence patient autonomy 
and participatory enablement. This can be either a challenge or be beneficial depending on 
how health professionals involve patients in planning and decision-making. 	
	
 

• There is a gap in rehabilitation services with regards to carry -over of improvements in 
body functions to activity and participation, including coordination between health 
services and providers of activity and exercise in the community. 

 
 



 
 

 
 

58 

10.1.2 Structures and traditions in institutions and municipalities 
shape the delivery of care 

The integrated findings unveil that the inherent 

structures and cultures of hospitals, 

rehabilitation wards and municipality care shape 

the rehabilitation continuum. These variations in 

practices surface in terms of the organisation of 

multidisciplinary teams, communication 

between patients and health professionals and 

the delivery of clinical practice. In addition, 

environmental variations shape the participants 

perceptions of opportunities for participation 

and activity. While service delivery is regulated 

by governance, practices on an institutional level 

are also shaped by traditions. The different 

structures of multidisciplinary work shape how 

involved the patient is in sense-making 

processes (figure 5). In terms of physiotherapy, 

the integrated findings revealed variations in the 

context in which therapy was carried out and in 

pre-coordinated patterns of behaviour, along 

with differences in content between groups. 

These differences were found to be linked both 

to institutional level of care and to group 

allocation in the RCT and did not greatly 

influence satisfaction with treatment. 

In hospitals: Patients experience that joint 
sense-making occurs mainly within the 
team of health professionals. The 
professionals are strong regulators of the 
interaction. 

 
 
Inpatient rehabilitation units: Patients 
participate more actively in participatory 
sense-making (i.e. discussions about goals 
and discharge).  

 
 
In municipality care, one-to-one 
interactions and sense-making between 
patients and individual health professionals. 
Health professionals are drivers of the 
interaction. Embodied sense-making.  

 
 
 
 

Figure 5: Variations in multidisciplinary team 
structure 
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10.1.2.1 Variations in organisational structure and environmental affordances impact 
on participation. 

The integrated findings unveil that organisational and environmental structures found in health 

care shape patients’ perceptions of opportunities for participation and activity. Routines and 

protocols along with pre-coordinated patterns of behaviour, can facilitate or be a barrier to 

practising a patient-centred approach and supporting the process of becoming able through 

activity and participation by the patient behalf. The dynamic, affective and social aspects of our 

interactions with institutions are all various forms of participatory sense-making (De Jaegher, 

2013). A spectrum of participation exists in such sense-making within which, in this context, 

paternalism and autonomy reside at opposite ends and are in part governed by the organisational 

structure, traditions regarding roles and the physical environment. 

Each level of health care shares common features of interaction patterns that transcend different 

institutions and regions, and can be linked to institutional and professional traditions and the 

pre-coordination of behaviours (figure 5) (De Jaegher et al., 2016). Such behaviours are 

precursors to the interaction between a patient and a health professional. Although guided by 

governance and guidelines, rules are always interpreted in a contextual manner (De Jaegher, 

2013). The various team structures entail forms of interaction and sense-making that reside on 

the spectrum between paternalism and autonomy. The extent to which patients participate 

should be influenced by to what degree it is in the patients’ best interest (Barandiaran, 2017) 

and can depend, for example, on their health state or the need for rapid medical decisions 

regarding their care. Awareness of such participation may strengthen ownership of and 

engagement in the rehabilitation process and should override the traditions and institutional 

pre-coordinated patterns of behaviour. In this context, the organisation of the multidisciplinary 

team structure seems to be a potential tool to facilitate partnership in interactions between 

patients and health professionals and to promote sense-making. Keeping the basic question of 

enactive theory; what is at stake for this person in this moment? (Di Paolo et al., 2010)  in the 
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forefront at all times may aid facilitating a patient-centred approach and limit the autonomy lost 

“on the assembly line”. In doing so, autonomy may be strengthened despite disability. 

Our informants report inactivity outside their scheduled activities both in hospitals and in 

inpatient rehabilitation environments. Enactive theory emphasises the mind-body-environment 

as a unity (De Jaegher & Di Paolo, 2007). In institutional settings environments seem to be 

lacking in affordances in terms of activity, apparent in statements like; “there wasn’t much 

engagement on the ward in terms of activity” or “I just lay there waiting”. In this context, 

affordances are interpreted as what invitations the environment offers an individual (Gibson, 

2015). This is in line with  literature highlighting a lack of therapeutic activity outside of 

scheduled sessions and inpatient settings that offer limited opportunities for people to explore 

their abilities and opportunities (Taylor et al., 2015). The connection between perception and 

action in phenomenology and enactive theory infers that the environment is always perceived 

in terms of “what I can do with it” or according to Gibson as affording a range of possible 

actions (Fuchs & De Jaegher, 2009; Gibson, 2015). The possibility of counteracting inactivity 

through creating environmental affordances that stimulate engagement and activity is also 

emerging in research on enriched environments in stroke rehabilitation (McDonald et al., 2018; 

Qin et al., 2022). It is also supported by theories of motor learning that stress the importance of 

practising tasks in a meaningful context and a varied manner to aid recovery (Janssen et al., 

2022; Levin & Demers, 2020). This line of thought does not, however, explain the measured 

inactivity at 12 weeks, where the majority of the informants were living in their homes, 

environments with affordances for activity and learning. Further investigation is therefore 

required into barriers to physical activity and participation on an individual level. 

10.1.2.2 Variations in physiotherapy 
The integrated findings reveal variations in physiotherapy practice related to the institutional 

level of care that surfaces mainly in terms of context and content, the latter of which is shaped 
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by participation in the RCT by the intervention groups. These variations can be seen in 

connection with the vague recommendations for physiotherapy in the national guidelines (The 

Norwegian Directorate of Health, 2017) and previous descriptions of rehabilitation services as 

fragmented and characterised by geographical variations (DiCarlo et al., 2021; EVASAM, 

2016; Norrving et al., 2018). One way in which such differences surface in the patients’ 

experiences in this study is through the context in which physiotherapy treatment takes place. 

Such environments vary from at the patient’s hospital ward room to a designated 

“physiotherapy room”, where plinth-based treatments dominate or in a gym environment. The 

context and approach seem connected and related to the institutional norms and traditions as 

well as to the therapist’s preferences.  Mobilisations in the ward environment as recommended 

in the early post-stroke stage (Langhorne et al., 2017) are frequently not recognised by patients 

as a physiotherapy measure. These may not comply with expectations regarding physiotherapy 

as a rehabilitation measure or training. The differences in content between groups were more 

pronounced in the municipalities than on the rehabilitation wards and this variation was more 

evident in the usual care group (table 3). The setting did not influence patients’ satisfaction with 

their treatment.  

One of the aims of the I-CoreDIST intervention is to facilitate the continuity and equality of 

care as a patient moves through the different levels of health care after a stroke. I-CoreDIST, 

was successful in its aim of contributing to less variation in physiotherapy services across the 

different levels of health care. However, investigations into the reasons behind the higher levels 

of drop-out in the I-CoreDIST group is needed to further inform whether this coherence is in 

fact desired by the patients.  
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When the informants’ experiences are compared to the registration forms filled out by the 

physiotherapists the differences between the groups are largely confirmed. It seems that the I-

CoreDIST interventions was largely delivered according to the programme’s intentions and 

aims. Exercises that demand an active core in combination with 1) sensorimotor activation, 2) 

selective movement and coordination and 3) the recruitment of large muscle groups in standing 

positions were favoured. Those combining core activation with concentric and eccentric muscle 

lengthening and transfers were much less utilized. In the usual care group balance, strength-, 

gait- and endurance training were the most frequent measures recorded by the physiotherapists. 

The vast majority had registered that the patients had performed independent exercises in the 

gym for an average of eight weeks. On this basis, it seems that most of the patients in our study 

received treatment that was in accordance with the guidelines (The Norwegian Directorate of 

Health, 2017). The main similarity between the interventions was the training of postural 

control and balance. The registration forms uncovered some main features of usual care 

treatment, but a larger sample would be required to make inferences about usual care 

physiotherapy after strokes in Norway. 

Hospital setting 
(before 
randomisation) 

Physiotherapy mainly in ward environment, mobilisation and stair practice 

In-patient 
rehabilitation 

Usual care group 

One-to-one plinth/mat-based 
exercises 

Gait and stair practice 

Hands -on facilitation 

Intervention group: 

One-to-one plinth/mat-based exercises 

Gait and stair practice 

Exercises based on I-CoreDIST 
principles 

Hands-on facilitation Municipality Gym environment 

One-to-one setting and independent 
training 

Utilizes equipment such as weights, 
treadmills and bikes 

Table 3: Treatment context and content 
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Our data suggest that the main overall difference between the groups in terms of content of 

physiotherapy seems to be a divide between the delivery of treatment focusing on either 

movement quality or intensity. This divide cannot solely be explained by the opportunities or 

restrictions resulting from the I-CoreDIST intervention as it encourages both. Rather, I believe 

this is rooted in a long-standing divide between approaches, which has been apparent in the 

literature for decades (van Vliet et al., 2005). There is a need to mix established practices in 

accordance with recommendations from the literature (Pollock et al., 2014) to create 

physiotherapy practices that align with contemporary motor control theories and knowledge of 

neuroplastic processes of recovery (Nielsen et al., 2015). In doing so, treatment incorporating 

quality and a high degree of good variability in movement, which allows the patient to adapt 

their movements according to different environments, as well as an emphasis on intensity and 

repetitions, need to be implemented (Levin & Piscitelli, 2022). If the traditional barriers 

between approaches are overcome there should be no need for high intensity and movement 

quality to be opposites.  

Key benefits and challenges 
• Participation in activity and decision-making vary between levels of health care. How 

multidisciplinary teams are organized seems to be a potential tool to facilitate partnership in 
interactions and to promote sense-making considered beneficial in strengthening autonomy 
and participation.  
 

• Inactivity in institutional care is a challenge for recovery and linked to lack of 
environmental affordances for activity and for exploring abilities and opportunities. Further 
investigations into barriers to physical activity and participation on an individual level are 
required.   
 

• Physiotherapy varies in terms of content and context, particularly on a municipality level, 
yet participants were generally satisfied with treatment. Variations were less pronounced in 
the I-CoreDIST group indicating its role in providing continuity. 

 
• There is a divide between focus on movement quality or intensity in treatment in contrast to 

recommendations in the current literature on motor control and neuroplasticity endorsing 
the benefits of combining approaches. 
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10.1.3 Embodiment, meaning and progress in physiotherapy 
interactions 

 Our findings accentuate that experiencing positive bodily changes, tailored difficulty and 

intensity are linked to the development of meaning and motivation in physiotherapy. The 

physiotherapist is expected to take on the role of a mentor, offering motivation, support and 

guidance and to ensure progress. The physiotherapist’s role in post-stroke rehabilitation is 

emphasised and how they represent continuity is particularly highlighted. These views were 

shared between the intervention and usual care groups. The participants described satisfaction 

with their physiotherapy treatments and, positive experiences related to their progress and 

physical exertion during exercise. These experiences align with the significant overall 

improvements in postural control (TIS-modNV, SwePass.NV), balance (MiniBESTest) and 

gait (10MWT preferred pace, 2MWT) observed in both groups between the baseline and 12-

week tests and the higher scores in domains of physical function on the SSQOL at 12 weeks. 

The measured within-group differences seem, to a certain degree to be reflective of the content 

in training when held together with the participants descriptions. There is a contrast between 

the unified practices regarding assessments and the variation in the delivery of physiotherapy 

treatments. Partnership in interaction is a facilitator for participatory sense-making and the 

creation of meaningful action.  

The relatively high dose of physiotherapy during the 12-week period was well tolerated, despite 

struggles with fatigue. However, improvements at the body structure level seem to have little 

carry over effect on activity and these findings contrast with the sustained low levels of physical 

activity measured at 12 weeks. This suggests little uptake of physical activity after the 12-week 

treatment period. Both groups had their lowest SSQOL-scores in the domain of “energy” and 

“thinking”, indicating that issues with fatigue and cognition could be a challenge in terms of 

activity and participation  
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10.1.3.1 Sense-making in physiotherapy — motivation and meaning 
The importance of individualised support from one’s physiotherapist as a source of motivation 

during rehabilitation was a common feature, regardless of the approach to physiotherapy 

adopted and the context. From an enactive point of view experiences are inherently embodied 

(De Jaegher & Di Paolo, 2007). Interpersonal aspects emerging from the physiotherapy 

situation such as engagement, motivation and meaning along with progress, shape the patients’ 

experiences. The meaning attributed to the embodied experiences in physiotherapy are 

important for both compliance and recovery processes (Brodal, 2010; Danzl et al., 2012; Levin 

& Demers, 2020; Newell & Verhoeven, 2017). This was reinforced as the informants were in 

the process of making sense of themselves in their post-stroke bodies (Arntzen, Hamran, et al., 

2015), and their experiences were important contributors to motivation and hope. In this 

respect, it is reassuring that the results from the standardized measures of the RCT are in line 

with experiences of progress. This indicate that the objective measures capture similar bodily 

changes to those felt and brought forward in the participants accounts. 

Experiences of physiotherapy assessments were rather uniform, regardless of group affiliation 

and the level of health care. These were characterised by testing of i.e. strength, range of motion 

and transfers and mostly individual sense-making on the physiotherapists’ behalf, rather than 

participatory sense-making between the patient and physiotherapist. Other common features 

were investigations at the body function level and a third-person perspective of the body. 

Physiotherapists are encouraged to extend their domain of concern beyond the traditional 

evaluations of the body function level to include all domains of the ICF to facilitate a holistic 

approach (Tempest et al., 2013). The I-CoreDIST intervention is founded on a framework that 

provides subjectivity to the body. The outline of assessment in the I-CoreDIST booklet, 

emphasises an embodied approach investigating; movement control, the quality of 

performance, specificity and “explorations of possibilities for change in terms of orienting the 
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patient towards movement possibilities to fuel inner motivation and belief that movement 

control is possible” (personal communication). It seems that attempts to incorporate such an 

embodied approach to assessment in the I-CoreDIST intervention diverged from usual practice 

and were less implemented. This finding aligns with those of others that concluded that 

changing clinical practice is a slow process (Peters et al., 2023), reliant upon changes in 

therapists’ beliefs (Connell et al., 2018). Interestingly, the lack of participatory sense-making 

processes in assessment is in contrast to descriptions of the interactions in treatments where 

both verbal and non-verbal communication and support from the physiotherapist was 

highlighted as a decisive motivator. Verbal encouragement from the physiotherapists was 

emphasised as important for motivation during particularly demanding exercises and tasks. 

Experiences of sense-making in the therapy situation emerged in different forms, such as the 

appreciation of physical exertion, the mastery of skills, measurable progressions in strength and 

endurance or learning experiences during the facilitation of movement in physiotherapy. These 

variations in sense-making experiences seem connected to the physiotherapy approach. 

Experience is always shaped by social forces, and intersubjectivity is inherently transgressive, 

meaning that one’s experience is inevitably infiltrated and informed by other people’s 

behaviours and attitudes (Maclaren 2018). The transgression of one person’s experience by 

another is a condition of learning, highlighting physiotherapists’ role in teaching and the 

differences in focus. Meaning was found in terms of progress in the number of repetitions or 

sets where strength and endurance were emphasised in training. Likewise, movement control 

was emphasised as meaningful when the quality of movement was central in the 

physiotherapists approach.  

The integrated findings of content and experiences from physiotherapy actualise a link between 

approaches to physiotherapy treatment, including the context and the physiotherapist’s role in 

participatory sense-making.  One way in which this differ is the utilisation of hands on 
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facilitation. Such therapeutic handling was mostly described by participants in the I-CoreDIST 

group, as was endorsed by the intervention. Movement is significant in sense-making (De 

Jaegher & Di Paolo, 2007) and joint movements through physical interactions and actions are 

the language of physiotherapy. In this sense, hands-on therapy as a means of facilitating 

functional movement is an important tool in participatory sense-making, where the aim is not 

to help the patient as such, but, rather, when done skilfully to achieve a way of moving together 

and tacitly making sense of one’s body after a stroke. The impact of such facilitation was 

illustrated by the following statement; “She held me and forced me forward, I don’t mean that 

she lifted, it was like I had to straighten myself. It felt so right. She was there helping me along 

with her hands, you could feel it.  I can’t explain it. It felt like I was able to walk a bit more just 

after. It did me a lot of good.” These measures can be viewed as affordances of movement in 

the context of the therapeutic session (Normann, 2020) and serves as an example of how 

different “languages” are applied in embodied sense-making and learning experiences in 

physiotherapy practice.  

10.1.3.2 Content in treatment and outcomes 
In a treatment situation, the physiotherapist is the regulator of the interaction due to their 

professional knowledge and role (Di Paolo et al., 2018; Thornquist, 2009). This entails a degree 

of power asymmetry in the interaction and in the sense-making that emerges, evident in the 

patients’ relatively indifferent attitudes towards the content of therapy, and in terms of them 

trusting the physiotherapists to make the optimal choices. The participants express preferences 

mainly in terms of wanting to be challenged and pushed. The research-based guidelines 

(Schaefer et al., 2013), and patient preferences are vague. Hence, in terms of the EBP 

framework, much emphasis is on institutional traditions and clinical expertise or therapists’ 

preferences to guide the individual physiotherapy course of treatment. The integrated findings 

indicate that some of the variations in physiotherapy treatment are reflected in the outcomes, 
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supported by the notion that plastic changes and motor learning are experience and learning 

dependent and often driven by meaningful behaviour (Carey et al., 2019; Levin & Piscitelli, 

2022). While the RCT sample was too small to form definite conclusions, some of the 

differences in the outcomes between the groups are in alignment with experiences of and 

registrations of physiotherapy input. The intervention group showed significant reductions in 

sway amplitude in the ML plane with their eyes open and both with eyes open and eyes closed 

in the AP plane. There is consensus that kinematic measures represent the best tools for 

distinguishing behavioural restitution (true recovery) and compensation after a stroke, yet no 

consensus has yet been reached as to which the best parameters are (Kwakkel et al., 2017). We 

chose to measure sway amplitude as it is a commonly used measure of postural stability 

(Mansfield & Inness, 2015). Unfortunately, we were unable to perform force plate 

measurements of symmetry in weight bearing, as this would have added rigour to our 

interpretations of the results (Kwakkel et al., 2017). The results are cautiously interpreted as 

improved postural stability and related to the focus on targeting the underlying prerequisites for 

postural control and balance in the I-CoreDIST intervention. 

The usual care group demonstrated significant improvements in terms of the daily average 

minutes spent in moderate physical activity, the number of steps and the 10MWT fast pace, 

suggesting that their capability regarding speed and endurance in walking activities was greater 

than that of the participants in the intervention group. The results are supported by research 

suggesting that the use of treadmills along with conventional gait training in stroke 

rehabilitation may improve gait speeds (Mehrholz et al., 2017). The focus on the structured 

training of strength and endurance shared in the usual care groups and their physiotherapists 

accounts of the content of physiotherapy treatment aligns well with the results and is supported 

by research on high-intensity training (Wiener et al., 2019). In addition, these findings support 
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the impression given by the interviews and the registration forms that the I-CoreDIST 

intervention did not target intensity and endurance sufficiently. 

The integrated findings also reveal some paradoxes, highlighting areas in need of further 

investigation. Experiencing bodily exertion was strongly connected to meaning and provided 

motivation during plateaus in functional recovery. Such exertion seems to strengthen the 

embodied self, based on statements like “it made me feel like my body was working again” and 

to provide encouragement for further efforts in training. This finding is surprising when seen 

in the context of the low levels of physical activity measured after both the baseline and 12-

week assessments with zero counts of vigorous physical activity. On this note, it is worth 

contemplating whether the reliance on the physiotherapist as the regulator and motivator in a 

treatment situation may be counteractive in terms of a patient becoming independent in terms 

of physical exercise. Several authors have highlighted the need for health professionals to 

promote empowerment and self-efficacy to enable patients to continue their processes of 

recovery outside the rehabilitation context (Arntzen, Hamran, et al., 2015; Gustafsson & 

Bootle, 2013; Pallesen, 2014). SSQOL-scores were lower in areas of cognitive/mental domains 

than in those of physical functioning, and as such our results point to the need to investigate 

their impact upon activity and participation in future studies. Regardless, it seems important 

that the physiotherapist stimulates engagement and internal motivation. The experienced 

barriers to independent training and how the meaning found in experiencing exertion in training 

may be utilised to promote sustained physical activity and training after a stroke are areas that 

require further investigation 
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In summary, the integrated findings highlight the influence of 1) governance, policy and 

research, 2) institutional structures and traditions and 3) interpersonal aspects upon delivery of 

post stroke rehabilitation and physiotherapy as illustrated in Figure 6.  

 

 

 

 

 

Key benefits and challenges 
• Participants found meaning and motivation in experiencing bodily changes, progress and 

individualised treatment in physiotherapy. Their perceptions of progress align well with 
measured improvements in postural control, balance and gait in both groups. 

 
• Unified approaches to assessment that were lacking in participatory sense-making 

processes were in contrast to experiences of active participation during treatment. There 
was diversity in approaches to physiotherapy treatment, some which are reflected in 
outcomes. 

 
• Sense-making physiotherapy emerged in different forms such as the appreciation of 

physical exertion, the mastery of skills, measurable progressions or learning experiences 
during the facilitation of movement and seem connected to physiotherapy approach.  

 
• Exertion in training was highlighted as and meaningful, yet activity levels were low after 

the 12-week follow up. There is a need for knowledge of the barriers to exercising 
independently in the extension of physiotherapy, including the impact of cognitive 
challenges.  
 

• Investigations into the physiotherapists role in promoting self-efficacy in independent 
training and physical activity are needed. 

Figure 6: Factors that influence the delivery of post-
stroke rehabilitation and physiotherapy on three levels. 
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10.2 Methodological considerations 
In the following the methodological considerations for the mixed method study will be 

presented and followed byevaluations of the RCT and the interview study. Lastly, I will 

evaluate the usefulness, relevance and ethics for the study as a whole. 

10.2.1 Mixed methods study 
Mixed methods research involves combining qualitative and quantitative methods, approaches 

and concepts that have complementary strengths and nonoverlapping weaknesses 

(Onwuegbuzie & Johnson, 2006). The methodological considerations of a mixed methods study 

involve the assessment of the trustworthiness of the different data sets and the subsequent 

integration of findings. Several frameworks for the evaluation of mixed methods studies have 

been proposed (Hong et al., 2018; Onwuegbuzie & Johnson, 2006; Tashakkori & Teddlie, 

2003); however, a unified practice is lacking (Guetterman et al., 2023). In this study, I have 

chosen the five questions related to mixed methods found in the Mixed Methods Appraisal Tool 

version 2018 (Hong et al., 2018), originally developed for the appraisal of quality in systematic 

mixed studies as the basis for evaluation (table 4). In addition, the methodological 

considerations for the RCT and the interview study will be evaluated separately in sections 

10.2.2 and 10.2.3, respectively.  

Is there an 
adequate rationale 
for using a mixed 
methods design to 
address the 
research question? 

The overall research question involves the investigation of experiences of 
participation in rehabilitation after a stroke and the effects of I-CoreDIST and 
usual care physiotherapy. The complexity of the research question calls for 
exploring these phenomena from both the subjective and objective point of 
view, with the aim of adding further depth and insight to our findings than 
either method could alone. In this respect, a mixed methods design is 
advantageous in terms of extending the understanding of the inherent 
complex processes of participation, rehabilitation and physiotherapy after a 
stroke. This mixed method study is anchored within a pragmatic paradigm 
that enables a mix of methods that contain different views on what constitute 
knowledge and truths. The resources, time and various experiences required 
for the data collection, analysis and interpretation are considered a 
disadvantage in mixed methods research. Regardless, I consider that the 
nature of the research question and the value added to the results justify the 
use of this method.  
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Are the different 
components of the 
study effectively 
integrated to 
answer the 
research question? 

The study is labelled QUAN+QUAL to indicate that the quantitative and 
qualitative studies are equal contributors to the mixed methods study. The 
RCT sample is larger than that of the interview study, and participation in the 
RCT is a prerequisite for the interviews. However, two of the three papers 
that form the basis for the mixed methods analysis are based on the 
qualitative material, and I feel that the equal contribution is just. The parallel 
mixed design involves data transformation. The quantitative data were 
transformed into qualitative data through the extraction of the main themes 
from each paper to enable a thematic analysis of the mixed results. Both data 
types were re-analysed qualitatively after transformation. Transparency in 
terms of the method used for the integration of the findings is maintained by 
the description of the procedure used in the methods section. In addition, 
these procedures have been documented in the summaries of the findings of 
each paper, a table outlining the keywords from each summary and the new 
categories they form.  Summaries of the new categories based on these 
keywords have been provided. This enables the reader to follow the process 
step by step. During the data transformation process, I continuously moved 
between the quantitative data, the interpretations of these, the summary of the 
findings and the keywords extracted to avoid important findings being “lost 
in translation”. 

Are the outputs of 
the integration of 
the quantitative 
and qualitative 
components 
adequately 
interpreted? 

The thematic process of integration has provided an overview of common 
themes across the qualitative and quantitative findings to frame the 
interpretations. The interpretations are informed by relevant literature from 
both research related to rehabilitation science and health care in today’s 
society. In addition, the use of the ICF and enactive theory serves as a focus 
for interpretation and support for a more elaborate interpretation of the 
findings (Malterud, 2015).  As a researcher my worldview and 
preconceptions will always influence my interpretations, an issue that can 
only be resolved by recognising it. My influence upon these interpretations 
will be further discussed in section 11.2.3. 

Are divergences 
and 
inconsistencies 
between the 
quantitative and 
qualitative results 
adequately 
addressed? 

The interpretation of the integrated findings revealed divergences and 
inconsistencies. An example is the difference between measured and 
recollection of experienced disability at baseline. Such findings have been 
highlighted in the discussion as particularly important issues in need of 
attention or further investigation. These findings highlight the opportunities 
within mixed methods to illuminate aspects relating to the research question 
that neither method could have achieved alone.  

Do the different 
components of the 
study adhere to 
the quality criteria 
of each tradition 
of the methods 
involved? 

Established quality criteria have been used for both quantitative and 
qualitative studies. Regarding the RCT we have adhered to the CONSORT 
guidelines for reporting parallel group randomised trials. Both qualitative 
papers are in accordance with the Standards for Reporting Qualitative 
Research (SRQR). 

Table 4: Appraisal of the mixed method study, section five in the Mixed Method Appraisal Tool 
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10.2.2 RCT 
The RCT design has the potential to provide reliable evidence on the effect of interventions. 

The quality of an RCT depends on the appropriateness of the research question and study 

design, the prevention and identification of systematic errors (bias), and the use of appropriate 

analytical techniques (Schulz et al., 2010). We have adhered to the CONSORT 

recommendations and checklists (Schulz et al., 2010) during the planning, conducting and 

analysis of results in this RCT. In order to fully judge the validity and reliability of such trials 

thorough evaluations need to be performed. 

10.2.2.1 Preparation, allocation and inclusion (participant selection and sample size) 
The research question of this RCT was constructed based on the PICOT format (Population, 

Intervention, Comparison, Outcome, Time) to enable a clearly defined research focus. 

Randomisation using a digitalised randomisation tool, and stratifications based on baseline 

mRS score were performed reduce the risk of bias and to ensure a balanced allocation 

between the intervention and usual care group (Kang et al., 2008). The assignment sequence 

was concealed from both the investigators and patients as the randomisation was performed 

after the completion of the baseline assessment. However, avoiding imbalances by chance and 

confounders are unavoidable. Identification of the most influential confounders and covariates 

is not possible when subjects are enrolled one at a time, as is the case in this study (Kang et 

al., 2008). This means that other issues, such as age and stroke severity, may have influenced 

the results more than the mRS scores during the baseline assessment. 

Based on the eligibility criteria, people with severe strokes are likely to have been excluded 

based on the need to be able to sit independently for 10 seconds, to be able to follow instructions 

in physiotherapy and to cooperate during such treatments. This limits our ability to make 

inferences about the feasibility of I-CoreDIST for patients other than those who have suffered 

mild and moderate strokes. Still, these criteria were believed be important to improve 
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compliance and retention of participants.  The sample size is the estimated number of patients 

needed to show statistically significant differences. The results from a preceding pilot study 

(Normann et al., 2019) formed the basis for the required sample size estimation in this study. 

However, we were not able to recruit the estimated number of participants required (n = 74) in 

this study (n = 60). This results in the study being underpowered and the analysis being prone 

to statistical type II errors (not detecting real differences between study groups) (Altman, 1991).   

10.2.2.2 Data analysis 
ITT analysis is the gold standard when analysing RCT data as it provides results that are the 

most representative of clinical practice (Gupta, 2011). ITT analysis should be followed per 

protocol analysis to highlight the impact of non-compliant patients (Gupta, 2011). I did not 

perform per-protocol analysis, which may be considered a weakness of this RCT. Five 

participants were excluded and not included in the analysis. This practice is debated within ITT 

analysis. I chose to discuss each case thoroughly with my supervisors and include clear 

explanations of the circumstances in the presentation of the findings (Fergusson et al., 2002).  

We used a wide range of outcome measures to allow for a holistic interpretation of effects from 

I-CoreDIST and usual care physiotherapy, in terms of including measures covering all the ICF 

domains and in accordance with recommendations for the evaluation of complex interventions 

(Skivington et al., 2021). However, Bonferonni corrections, based on the number of outcome 

measures, were not performed adjust probability. While the usefulness of such corrections is 

debated, they are believed to reduce the probability of type I errors (concluding that results are 

statistically significant when they are in fact random). Including Bonferonni correction in this 

study we would have had to use p to < 0.003 (0.05/13 outcomes) as a criterion for significance, 

which would not have impacted on the between-group results. It would however have had an 

impact upon some results for within-group changes in both groups. 
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10.2.2.3 Internal validity and risk of bias assessment 
Our assessment of risk of bias was based on the recommendations made in the Cochrane 

Collaborations tool for assessing risk of bias (Higgins et al., 2011) and included five possible 

areas of bias: selection, performance, detection, attrition and reporting bias. Selection bias 

describe bias related to allocation to interventions (Kahan et al., 2015). The baseline data 

revealed no statistically significant differences between the groups, but we found a trend 

reflecting higher age, lower premorbid functioning and more severe strokes in the intervention 

group. This difference was adjusted for by adding the baseline scores to the linear regression 

model. To target performance bias, the study personnel facilitated contact between the 

physiotherapists in the hospitals and rehabilitation units/municipalities to ensure that the 

assessors remained blinded to the group allocation. Blinding of personnel is not possible in a 

clinical physiotherapy trial and introduces a risk of performance bias. To minimise this risk all 

physiotherapists were instructed not to inform patients regarding their group affiliation to 

ensure that the participants remained blinded to group allocation. Detection bias refers to 

systematic differences between groups in how outcomes are determined (Higgins et al., 2011). 

At the baseline testing the participants had not been allocated to a group, hence the outcome 

assessors were blinded. The assessors were not in contact with the physiotherapists that treated 

the patients during the study period, and all patients were blinded to group allocation to reduce 

the risk of detection bias during retest. Attrition bias refers to systematic differences between 

study groups with regard to how many and the ways in which participants are lost from a study. 

ITT is a means to reduce attrition bias. In our study, five participants were excluded, of whom 

four were the intervention group. Another seven participants were lost to follow up due to drop-

out, six of these were in the intervention group. The comparison between the participants that 

completed the study and those who were lost during the follow-up phase revealed attrition bias, 

as the participants that were lost were largely female (6/7), lived alone (6/7) and had a BI after 

admission that was lower than that of the intervention group (a mean of 75 vs 82.29). Reporting 
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bias occurs when there are systematic differences between reported and unreported findings. In 

our study, all the pre-reported outcomes registered at ClinicalTrials.gov were reported, with the 

exception of pressure map recordings in sitting. These data were not analysed due to a large 

proportion of missing data due to frequent technical problems during the assessment. In 

addition, such measurements frequently reached the maximum recordable values and were not 

considered to be valid.  

10.2.3 Interview study 
Qualitative methods are inherently different from  quantitative methods in terms of their 

philosophical underpinning and purpose; hence, different frameworks for establishing rigour 

are needed (Noble & Smith, 2015). In the evaluation of the qualitative parts of this study, I have 

used the EPICURE tool proposed by Stige et al (2009). The first part of the acronym, EPIC, 

suggests the challenge of producing rich and substantive accounts based on engagement, 

processing, interpretation and self-critique. The second part, CURE, refers to the challenge of 

dealing with preconditions and consequences of research with a focus on critique, usefulness, 

relevance and ethics. The latter three will be evaluated for study as a whole as they have 

relevance for the RCT as well as for the interview study. 

10.2.3.1 Engagement 
Engagement refers to the researcher’s continuous interaction with and relationship to the 

phenomenon or situation being researched (Stige et al., 2009). As a physiotherapist with a 

background in stroke rehabilitation, my experiences and interests have influenced the study in 

several ways. The majority of my clinical experience is in working with people who have had 

strokes in both the acute and sub-acute stages. This involves providing physiotherapy treatment 

and coordinating the continuation of treatment following transfers from hospital and 

rehabilitation wards. This means that I bring my perceptions of positive and negative aspects 

of the rehabilitation trajectories and preferences regarding the content of physiotherapy. In 
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addition, I have been involved in developing the I-CoreDIST intervention together with two of 

my supervisors. Disclosing preconceptions is an important tool in transparency in qualitative 

research (Malterud, 2017). Reflexivity has been maintained through openly discussing and 

challenging our preconceptions throughout the whole process of planning, collecting data, 

analysis and writing. My background and engagement in neurological rehabilitation and I-

CoreDIST have influenced the development of the interview guide and me as an interviewer. 

My closeness to the field of investigation may infer both positive and negative impacts upon 

the results and requires a balancing act between the benefit gained from positioned insight and 

the exercising of influence upon participants (Brinkmann & Kvale, 2015; Paulgaard, 1997). In 

conducting interviews, I have made an effort to keep an open mind and make room for doubts, 

new reflections and surprising findings (Malterud, 2017). In doing so I actively encouraged the 

informants to share both positive and negative experiences, highlighting the need for both when 

developing new knowledge. 

10.2.3.2 Processing 
Systematic and precise processing is an important tool in providing transparency in qualitative 

research (Malterud, 2012). We have adhered to the recommendations in the SRQR to enhance 

the quality of this process (O'Brien et al., 2014). The first step towards transparency was the 

development of a research question and an interview guide to help define the focus of the study. 

As two of my supervisors and myself were at risk of being too close and personally invested in 

the subject of inquiry, the diverse backgrounds of the other group members, including a user 

representative with first-hand experience of living with a stroke, another supervisor who is a 

neurologist and a co-author who is a philosopher, were important. The diverse backgrounds 

allowed us to challenge each other with regards to interpretations of findings. The backgrounds 

of all the co-authors were specified in both qualitative papers.   
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In addition, the use of STC in the analysis of interview the data and the descriptions of the steps 

used during this analysis in the method provided transparency as to how the data were 

interpreted. I used NVivo software in the analysis process, which was of great benefit and 

allowed for a greater degree of systematisation. In the presentation of the findings, the interview 

guide and examples of the steps taken in the process of analysis were provided.  

To add further rigour to the interpretation of the data member checking, or participant validation 

could have been carried out. This entails returning the transcribed interviews to the participants 

to check for accuracy and resonance (Birt et al., 2016). Following considerations of ethical 

challenges, such as the participants relatively high age, the possibility of cognitive problems 

such as difficulties with reading and writing and possible distress related to seeing the spoken 

word in written form out of context (Birt et al., 2016), we decided against conducting member 

checking.  

10.2.3.3 Interpretation 
Interpretation involves the act of creating meaning by identifying patterns and developing 

contexts for the understanding of experiences and descriptions. In the interpretation process, I 

made a conscious effort to have an open mind and attempt to lay my preconceptions aside in 

the initial readings of the interview data and the generation of preliminary themes. This 

implicated being open to the perspectives of other group members and frequently reflecting 

upon the wider meanings of our findings. In the further analysis of the data, enactive theory 

functioned as interpretive lenses to enable a wider understanding of how the concepts of 

embodiment, autonomy and sense-making could inform the informants experiences of 

participation in the rehabilitation continuum and in physiotherapy. The choice of theory has an 

impact upon interpretation and was, therefore, explicitly presented in the papers to enable 

transparency with regard to how the theoretical concepts were used in the analysis.  
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10.2.3.4 Critique 
In this context critique refers to the evaluation of strengths and weaknesses of research (Stige 

et al., 2009). The limitations and implications of the study were stated in both qualitative papers. 

Self-critique relates to the researcher-as-instrument in qualitative studies, which is, in part, 

discussed in the section on engagement. Being a physiotherapist who interviews people about 

their experiences with physiotherapy will influence the process as 1) my interests in and 

perceptions regarding the field influences how questions are framed and 2) my background will 

imply a power asymmetry in my interactions with the interviewees. My positioned insight may 

also be a strength as it could provide a good foundation to understand the informants’ 

experiences and ask relevant follow-up questions, given a conscious awareness of my 

preconceptions.   

10.2.4 Usefulness 
For research to be useful it needs to possess value in relation to practical contexts. Evidence 

based interventions aiming for recovery of function after a stroke and user-based knowledge 

are called for. I consider both the RCT and interview study to be valuable additions as they 

evaluate important aspects regarding the usefulness of both a novel intervention and usual care 

physiotherapy. In addition, important aspects of participation during the rehabilitation 

continuum are illuminated. These subjects feed directly into the delivery of services to people 

who have had a stroke and provide valuable insights to aid the evaluation and development of 

such services. 

10.2.5 Relevance 
Relevance is concerned with how a study is positioned within and contributes to the 

knowledgebase of its field. Based on my positioned insights and comprehensive literature 

reviews in the fields of post-stroke physiotherapy, the rehabilitation continuum and 

participation after stroke, both the overall and secondary research questions were framed to 
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ensure that these studies addressed areas containing knowledge gaps. Some findings were 

similar to those of other studies. They might, however, be relevant despite limited novelty. For 

example, highlighting how issues regarding inactivity after a stroke are sustained despite these 

having been identified a number of years ago. In addition, the use of the ICF and enactive theory 

as interpretative lenses highlights different aspects of the findings than other studies within the 

same field or theme. The knowledge generated from the mixed methods study is relevant to the 

development of patient centred rehabilitation trajectories and physiotherapy services after a 

stroke. 

10.2.6 Evaluation of complex interventions 
Both I-CoreDIST and the comparator, usual care, can be considered complex interventions to 

which specific evaluation recommendations apply (Skivington et al., 2021). Fidelity is defined 

as the degree to which implementation of a particular programme follows a programme model 

and can act as a potential mediator of the relationship between interventions and their intended 

outcomes (Richards & Hallberg, 2015). The registration forms completed by the 

physiotherapists delivering the I-CoreDIST intervention had a high return rate (84.2%) and, 

thus, indicate a degree of fidelity in terms of adherence to the I-CoreDIST intervention. The 

return rate from the physiotherapists treating patients in the usual care group was lower 

(48.3%); hence, less confidence exists with regard to whether the reported physiotherapy 

measures are representative of usual care in the group as a whole. Adding observations of 

treatments or interviews with the physiotherapists to the mixed methods study would have 

provided a more thorough investigation into the mapping of usual care physiotherapy. This 

would also have aided the evaluation of fidelity in the delivery of I-CoreDIST, specifically 

regarding whether local adaptations were made or in terms of the physiotherapists’ beliefs 

regarding the usefulness of the intervention. This was however, outside the scope of this PhD-

project. 
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10.2.7 Ethics 
This study was conducted in accordance with the Declaration of Helsinki and was approved by 

the Regional Committee of Medical and Health Research Ethics (REK North: 2017/1961) 

(appendix 3-4) and the data protection officers at both hospitals that recruited participants 

(appendix 5-6) In addition, the study is registered at ClinicalTrials.gov (Identifier: 

NCT04069767). All participants provided written informed consent prior to inclusion 

(appendix 7) and were thoroughly informed about their right to withdraw from the study at any 

time. The participants were also reassured that withdrawal from this study would not affect 

their course of rehabilitation. All the interviews and assessments were anonymised. The 

assessment forms are kept in a locked cabinet and the audio recorded interviews, the transcripts 

of the interviews and the data sheets are stored on a secure, password-protected server provided 

by Nordlandssykehuset HF for research purposes.  
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11 Conclusions and implications 
In this thesis, I have presented the condensed findings from three papers (paper I-II) and the 

synthesis of these through a mixed methods analysis investigating the possible benefits and 

challenges regarding taking part in a comprehensive individualized physiotherapy intervention 

(I-CoreDIST) and usual care following an acute stroke along with patient perceptions of 

participation along the rehabilitation continuum. 

The integrated findings highlight how the recommended practices for evaluation early after a 

stroke provide a narrow view of disability. This was brought forward by discrepancies between 

experienced and measured levels of disability and is together with little time for rehabilitation 

in the stroke units a challenge in assessments of motivation and capacity for further 

rehabilitation. There were no differences between groups following participation in I-

CoreDIST or usual care physiotherapy for 12 weeks, except statistically significant 

improvements in measures of HRQOL in the usual care group. Nevertheless, participation in a 

12-week programme of intensive physiotherapy seem beneficial for recovery of function 

regardless of physiotherapy approach. Both groups showed significant improvements in 

postural control, balance and gait at the 12-week follow up that aligned with the participants 

experiences of becoming able. 

Practices of active patient involvement in activity and decision-making, for example in 

discharge processes, varied throughout the rehabilitation continuum and were shaped by 

governance, levels of health care, institutional traditions and pre-coordinated patterns of 

behaviours. In this respect, how multidisciplinary teams are organized seems a potential tool to 

facilitate partnership in interactions and to promote sense-making processes that are considered 

beneficial in strengthening autonomy and participation. Inactivity in institutional care is a 

challenge for recovery and linked to lack of environmental affordances for activity and for 
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exploring abilities and opportunities. Further investigations into barriers to physical activity 

and participation on an individual level are required.   

The	participants found meaning and motivation in experiencing bodily changes, progress and 

individualised physiotherapy treatments. Physiotherapy varies in terms of content and context, 

particularly on a municipality level, yet participants were generally satisfied. There was a 

contrast between the unified approaches to and the patient’s passive role in assessment and 

experiences of variation and active participation during treatment sessions, the latter a facilitator 

for participatory sense-making. Variations were less pronounced in the I-CoreDIST group 

indicating that this intervention was beneficial for providing coherence between levels of health 

care. There seem to be a divide between focus on movement quality or intensity in treatment, 

possibly reflected in outcomes. Sense-making emerged in different forms such as the 

appreciation of physical exertion, the mastery of skills, measurable progressions or learning 

experiences during the facilitation of movement that seem connected to physiotherapy 

approach. 

Exertion in training was highlighted as and meaningful, yet activity levels were low after the 

12-week follow up. There is a gap in rehabilitation services with regards to carry -over of 

improvements in body functions to activity and participation.  

 
11.1.1 Implications for future research 

There is a need for continued effort regarding expanding the knowledgebase of post-stroke 

rehabilitation and physiotherapy. Such studies should embrace the complexity both post-stroke 

disability and rehabilitation processes, mixed methods research seems well suited in this 

respect. Future studies of physiotherapy interventions should incorporate thorough 

implementation and fidelity evaluations and incorporate studies of effect with sufficient 
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statistical power. Greater efforts should be made into mapping usual care physiotherapy in 

Norway These should include the physiotherapist point of view to provide valuable information 

regarding contextual and clinical reasoning factors behind treatment choices. The sustained 

inactivity of people who have had strokes stroke from the acute stage and into the chronic stage 

has been highlighted for a long time but seems to remain an unsolved issue of great importance 

to include in future research.  
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Background: Research on stroke rehabilitation often addresses common
difficulties such as gait, balance or physical activity separately, a
fragmentation contrasting the complexity in clinical practice. Interventions
aiming for recovery are needed. The purpose of this study was to investigate
effects of a comprehensive low-cost physical therapy intervention, I-
CoreDIST, vs. usual care on postural control, balance, physical activity, gait
and health related quality of life during the first 12 weeks post-stroke.
Methods: This prospective, assessor-masked randomized controlled trial
included 60 participants from two stroke units in Norway. Participants, who
were randomized to I-CoreDIST (n=29) or usual care physical therapy (n=31),
received 5 sessions/week when in-patients or 3 sessions/week as out-patients.
Primary outcomes were the Trunk Impairment Scale-modified Norwegian
version (TISmodNV) and activity monitoring (ActiGraphsWgt3X-BT). Secondary
outcomes were the Postural Assessment Scale for Stroke, MiniBesTEST, 10-
meter walk test, 2-minute walk test, force-platform measurements and EQ5D-
3L. Stroke specific quality of life scale was administered at 12 weeks. Linear
regression and non-parametric tests were used for statistical analysis.
Results: Five participants were excluded and seven lost to follow-up, leaving 48
participants in the intention-to-treat analysis. There were no significant
between-group effects for primary outcomes: TIS-modNV (p=0,857); daily
average minutes of sedative (p=0.662), light (p=0.544) or moderate activity
(p=0.239) and steps (p=0.288), or secondary outcomes at 12 weeks except
for significant improvements on EQ5D-3L in the usual care group. Within-
group changes were significant for all outcomes in both groups except for
activity levels that were low, EQ5D-3L favoring the usual care group, and force-
platform data favoring the intervention group.
Conclusions: Physical therapy treatment with I-CoreDIST improved postural
control, balance, physical activity and gait during the first 12 weeks after a
stroke but is not superior to usual care.
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physical therapy, stroke, rehabilitation, trunk control, balance, gait, physical activity,
health related quality of life
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Introduction

Stroke is a common cause of physical and cognitive
disabilities. It is associated with lower levels of health-related
quality of life (HRQOL) (1) and low levels of physical activity
both during in-patient rehabilitation (2, 3) and in the long term
(4, 5). Physical therapy is integral to the rehabilitation chain
after a stroke, and is effective in reducing the burden of
disability (6, 7). Strong evidence exists to support that increased
dose and intensity of physical therapy increase functional gains
(6). Recommendations, however, are often not achieved.

Research on stroke rehabilitation often addresses either gait,
balance or upper limb function or specific treatments targeting
single impairments (8). This fragmentation in research is in
contrast to the complexity encountered by physical therapists
in clinical stroke rehabilitation (9, 10), where the patients’
movement problem often constitutes a combination of
impairments and their mutual influence on each other. The
main aims of physical therapy after a stroke are to improve
walking, balance and functional movement (6), for which
trunk control is a prerequisite (11–13). Reduced trunk control
is common after a stroke and often persists into the sub-acute
and chronic phases (12, 13). Such dysfunction is associated
with poor functional mobility, reduced independence in
activities of daily living and increased risk of falls (13–15).
Recent reviews have concluded that there is evidence to
support that trunk control, sitting and standing balance and
mobility may significantly improve following trunk training
after a stroke (13, 16–18). Findings support intensive
rehabilitation treatment targeting trunk control to regain
mobility and gait early after a stroke (14). The examined effect
of trunk training is often in addition to usual care, thus
separating the training of trunk control from the training of
functional tasks, balance and gait. In daily activities these are
inextricably linked, for example through the fine adjusted
timing of anticipatory postural adjustments, that occur prior to
the center of mass displacements associated with movements
(19). The timing and symmetry of anticipatory postural
adjustments are often affected after a stroke (20). There is a
need to investigate if integrating trunk training and usual care
could lead to greater functional gains.

New interventions in stroke rehabilitation should comprise
clearly defined evidence (Langhorne 2009) and science-based
methods (Nielsen 2015), and should aim to enhance recovery
as opposed to compensatory strategies (21, 22). I-CoreDIST1

(Table 1) is a comprehensive, innovative rehabilitation

method where activation of core muscles is enhanced and
integral to all exercises without compromising focus on
functional tasks or intensity. We support Kibler’s (23)
definition of core stability as “the ability to control the
position and motion of the trunk over the pelvis and leg to
allow optimum production, transfer and control of force and
motion to the terminal segment in integrated kinetic chain
activities”, (p. 190). This view incorporates an extended
perspective of core muscles as all muscles on the trunk and
those attached to the trunk, thus including muscles on the
shoulder and hip girdle. The novelty of this approach lies
within its integration of core muscle activation into exercises
that incorporate functional activities, muscle strength, active
muscle lengthening, upper limb function, gait and endurance.
The structured assessment, clinical reasoning aids and the
variation of exercises ensures individual tailoring and
specificity. I-CoreDIST is designed to follow the patient
through the course of rehabilitation, thus addressing
fragmentation of care delivery and lack of continuity between
care centers, a recognized barrier to recovery in stroke
rehabilitation (9, 24, 25). The implementation of I-CoreDIST
in the sub-acute stage after a stroke has successfully been
explored in a non-controlled pilot study that demonstrated
significant improvements in balance, postural control, walking-
speed and -distance from baseline to 4 and 12 weeks (26).

The purpose of this study was to investigate the effect of I-
CoreDIST when implemented in sub-acute, post-stroke physical
therapy by addressing the following research question: Is
physical therapy with I-CoreDIST better at improving postural
control, levels of physical activity, balance, gait and HRQOL
than usual care physical therapy when implemented during
the first 12 weeks after a stroke.

Materials and methods

Trial design

This assessor-blinded, two arm parallel group, randomized
controlled trial (RCT) was registered at ClinicalTrials.gov
(ClinicalTrials.gov Identifier: NCT04069767) prior to
inclusion of participants. The study adhered to the
CONSORT guidelines and to guidelines for data protection
set by the involved institutions.

Ethics

The study was approved by the Regional Committee of
Medical and Health Research Ethics (REK North: 2017/1961)

1I-CoreDIST: I = individualised, Core = trunk, D = dual task, I = intensive,

S = specific, stability, somatosensory stimulation, T = teaching, training.

Individualised Core activation combined with DISTal functional

movement
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and complies with the Declaration of Helsinki. All participants
provided written informed consent prior to inclusion. The
funders played no role in the design, conduct or reporting of
this study.

Context of the study

The study was conducted in collaboration with two
hospitals in two regions of Norway, two rehabilitation units
and six surrounding municipalities. Participants were
recruited at the hospitals stroke units where they underwent
baseline testing prior to discharge and a follow-up assessment
after 12 weeks. Inclusion started in September 2019 and
ended in December 2021. Due to lockdown and subsequent
restrictions related to the Covid-19 pandemic, inclusion and
physiotherapy treatment for already included participants
were stopped between March and June 2020.

Participants

Eligible participants, aged 18–85, had to be admitted to one
of the two stroke units with a confirmed new stroke, have a

premorbid modified Ranking Scale (mRS) of 0–3, be able to
sit for 10 s at baseline testing, and to have a Trunk
Impairment Scale-modified Norwegian version (TIS-modNv)
score of <15. Exclusion criteria were inability to cooperate in
physical therapy, ongoing substance abuse, severe disease,
known dementia or other mental or cognitive disability
preventing participation in physical therapy. After inclusion a
baseline-assessment, evaluating trunk control, balance and gait
along with self-administered questionnaire on health-related
quality of life, was administered.

Randomization

After baseline assessment, the participants were randomly
assigned to one of two trial arms, A and B, in a 1:1 ratio.
Randomization was stratified into two groups based on
functional disability at baseline defined by mRS < 4 or ≥4
to minimize selection bias and to preserve homogeneity
between arms. A digital solution, RedCap (Research
Electronic Data Capture) tools hosted at the Northern
Norway Regional Health Authority was used for
randomization and data collection. Randomization was
performed by an investigator, not connected to assessment

TABLE 1 Outline of the I-core DIST intervention.

Main Features Assessment Exercises

Common features in all exercises are
enhancement of dynamic trunk stability
and functional movements, combined with
the following:

Optimized alignment and adaptation to the
base of support and often using an unstable
reference point for the trunk (therapeutic
ball) or the distal body parts.

Enhanced somatosensory integration of
hands, feet and face, including reduced
influence of vision to enhance
somatosensory integration.

Proximal stability prior to selective task-
oriented movement of limbs, head, eyes.

Inclusion of dual tasks (motor/motor and
motor/cognitive) in exercises and activities
such as walking indoors, out-doors and
climbing stairs.

Specific hands-on interactions or other
adaptations to optimize alignment and
neuromuscular recruitment.

Exercises combining core activation and
increase in heart rate: in lying, sitting,
standing and walking.

• History
• General function
• Specific assessment
• Exploration of possibilities for change
• Conclusions
• Goals
• Clinical reasoning charts for assistance
• Example of clinical reasoning chart:

44 exercises, each with five levels of difficulty and choices of
starting positions:
• Supine
• Side-lying
• Prone
• Sitting
• Standing
• Stepping and walking.

All individual exercises have been assigned a color, indicating the
main aims:
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or treatment of the patients, who informed the relevant
physical therapist at rehabilitation units and/or municipalities
of group allocation. The participants and the outcome assessors
were blinded to group allocation.

Interventions, I-CoreDIST and usual care

The flow of patients through the study is summarized in
Figure 1. The intervention period commenced after
discharge from the stroke unit and lasted through the
patient’s individual rehabilitation course for 12 weeks. Time
of and destination at discharge were not affected by
participation in the study. Each physical therapy session
lasted 60 min and was performed 5–6 days/per week if in a
rehabilitation unit, and 3 sessions/week if in home based or
outpatient treatment. Both groups received equal doses of
physical therapy. Written reports followed the patient
throughout the rehabilitation chain along with medical and
multidisciplinary care as usual. Registrations of frequency
and content of I-CoreDIST and usual care sessions were
recorded for 12 weeks by the physical therapists.

I-CoreDIST
The principles behind the I-CoreDIST intervention is

outlined in Table 1. In I-CoreDIST structured core muscle
activation is actively incorporated into exercises that
simultaneously demand muscle strength, active muscle
lengthening and endurance. These exercises specifically aim to
improve, balance, gait, transfers upper limb function and
functional activities, thus enhancing the training of the
specific aspects of trunk function needed in everyday
activities. The intervention started with an assessment to
identify the patient’s movement problems, supported by
clinical reasoning charts, and contains 44 exercises, each with
five levels of difficulty to allow for specificity and
individualization. All physical therapists who treated
participants in the I-CoreDIST group received 45 h of training
prior to commencement of the study, one follow-up day
during inclusion, and an educational package containing (1)
the theoretical rationale behind the approach, (2) assessment
and clinical reasoning charts and (3) images and descriptions
of all exercises (Figures 2–4).

Usual care
There were no guidelines regarding the content of

physical therapy, each individual therapist made treatment
choices according to existing guidelines and what was
usually offered to this patient group in that particular
institution or municipality. The content of usual care in
clinical practice in Norway is highly variable and poorly
documented. Approaches towards stroke rehabilitation vary
between the different schools of physiotherapy and

traditions within institutions and municipalities. The
Norwegian guidelines for treatment and rehabilitation after
a stroke provide only general advice on including; intensive
task related training containing a strength component for
patients with paresis, training of transfers, gait and
cardiovascular fitness, bilateral or constraint induced arm
training (27). Specific training of trunk control is not a part
of the recommendation for rehabilitation of sensorimotor
disturbances after a stroke (27), but is part of the treatment
tradition in some institutions.

Outcome measures

The primary outcomes were trunk control, evaluated by
TIS-modNV and physical activity, measured by an
accelerometer and quantified into sedentary time, time in
light, moderate and vigorous activity and number of steps.
TIS-modNV is a 0–16-point scale, for which the ability to sit
without support for 10 s is a prerequisite. It is considered a
valuable tool for evaluation of trunk control and The scale
has been proven reliable (ICC = 0.85) and valid for the stroke
population (28), is sensitive, and do not have a ceiling
effect.The minimal detectable change (MDC) is 2.9 points
(28). ActiGraph Wgt3X-BT (ActiGraph, LCC, Pensacola,
United States) is a 3-axis accelerometer used to record
physical activity. It has been proven reliable in an adult
population (29) and valid (ICC = 0.70) for use in the stroke
population (30). Levels of physical activities are reflective of
recovery of the activity limitation often experienced by stroke
patients (31). The participants were instructed to wear the
activity monitor in a waistband 24 h/day for seven consecutive
days, after both baseline testing and the 12-week follow-up
assessment. The participants were instructed to remove the
device during showers/baths only. The devices were initialized
and data were downloaded using ActiLife Software
(ActiGraph, LCC, Pensacola, United States). Data were
collected at a frequency of 100 Hz.

Secondary outcomes were postural control, balance, gait
speed and distance, and HRQOL. We used the Swedish
Postural Assessment Scale for stroke -Norwegian Version
(SwePASS-NV) to measure postural control and the ability to
maintain equilibrium during positional changes. It is sensitive
for assessment of postural control after a stroke, and has
excellent validity (α = 0.99, p < 0.001) (32), and reliability
(ICC≥ 0.99) (33). The scale ranges from 0 to 36 and has a
ceiling, but no floor effect. The MDC in subacute stroke is
2.2 points (34). MiniBESTest was used to measure pro-and
reactive balance in standing and walking on a scale from 0 to
28. It has a floor effect, as participants must be able to stand
without support. The Norwegian version has shown good
reliability (ICC = 0.95) and validity (35). The MDC for
MiniBESTest is 3.2 points. In addition, the minimal clinically
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important difference (MCID) for detecting small changes is 4
points and five points for detecting substantial changes (36).
Stability during quiet stance was assessed by calculating sway
amplitude using AMTI AccuGait Optimized™ (Advanced
Mechanical technology, Inc., Watertown, United States)
multi-axis force plate system. Data on center of pressure
(COP) displacements in cm were collected for 30 s with a

frequency of 50 Hz (37) in the domains of eyes open and
eyes closed and root mean square (RMS) values of the COP
displacements were calculated. Reliability has been established
for measuring COP displacements during quiet stance in the
anteroposterior (AP) (ICC = 0.77) and mediolateral (ML)
(ICC = 0.74) directions in a stroke population (38).
Participants who were able to walk with or without an aid

FIGURE 1

The flow of patients through the study.
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performed: (1) 10-Meter Walk Test (10 MWT), measuring
walking speed (meters/s) at preferred and fast paces, reliable
(ICC = 0.76) and valid for use in the stroke population (39,
40). MCID for 10 MWT preferred pace is 0.16 m/s (41) and
0.13 m/s for the 10 MWT fast pace (42) and (2) The 2-
Minute Walk Test (2 MWT), measuring the total distance
walked in two minutes, conducted on a 20 m walkway, also
reliable (ICC = 0.85) for the stroke population (43). For non-

ambulant participants, 0 meter/s was recorded at baseline or
12 weeks. HRQOL was reported using EQ-5D-3L and the
stroke specific quality of life scale (SSQOL). EQ-5D-3L is a
questionnaire used to assess self-perceived HRQOL,
comprising five dimensions: mobility, self-care, usual
activities, pain/discomfort and anxiety/depression, each with
three levels of response, and a VAS scale (0–100) recording
perceived health (44). EQ5D-3L has been proven reliable and

FIGURE 2

Example of exercise aiming for optimal adaptation to the base of support, an active core as well as enhancement of concentric and eccentric mucle
activity in the neck.
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valid for use in a stroke population (45, 46). SSQOL assesses
health-related quality of life specific for stroke survivors. It is
a 49-item questionnaire, addressing 12 domains: self-care,
vision, language, mobility, work/productivity, upper extremity
function, thinking, personality, mood, family roles, social
roles and energy (47). The Norwegian translation has shown
excellent reliability (ICC = 0.97) and validity (48). SSQOL was
administered only at 12 weeks retest as it was not considered
appropriate in the acute stage.

Sample size

Sample size was calculated based on the mean and
standard deviation of TIS-modNV-scores from a preceding
pilot study (26). A difference of 0.67 standard deviation
(SD) (1.93 points) between the intervention and the control
group was considered clinically relevant. Thirty-seven
individuals in each group were required to obtain an 80%
chance to detect a difference of 1.93 points on TIS-modNV

FIGURE 3

Example of exercise aiming for optimal adaptation to the base of support, an active core, activity in large muscle groups in a standing position while
challenging postural control and balance.

Sivertsen et al. 10.3389/fresc.2022.987601

Frontiers in Rehabilitation Sciences 07 frontiersin.org



between the groups with a significance level of 0.05 (alpha)
on two-sided tests.

Data analysis

Prior to statistical analysis the COP data were filtered
using a fourth order Butterworth filter applied at 10 Hz (49)
using BalanceClinic software (AMTI). The raw COP-data
were imported to MatLab (Mathworks, Natick, MA, United
States) where average RMS-values of COP-displacements in
the AP (COPy) and ML (COPx) planes were calculated

using the formula RMS AP ¼
ffiffiffiffi
1
n

r
y21 þ y22 þ y2n
" #

, and

RMS ML ¼
ffiffiffiffi
1
n

r
x21 þ x22 þ x2n
" #

. Raw activity data were

converted into daily average minutes of sedative time,
light, moderate and vigorous activity using the ActiLife
Software (ActiGraph, LCC, Pensacola, United States).
Data were downloaded for all days, but day 1 and
8 were excluded due to differences in starting
time. EQ5D profiles were summarized by calculating
index values for each respondent (50). We utilized the
value set from Denmark (51) as there is no available
sets for Norway. This value set has previously been
utilized in a Norwegian stroke population (52).
Index values were also calculated for the SSQOL-data,
converting scores from the 49 individual items

FIGURE 4

Example of exercise that aim for optimal adaptation to the base of support, an active core while practicing transferring the centre of gravity forward as
in a sit to stand transfer.
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into average scores for the 12 domains. Missing data were
handled using person mean imputation and replaced by
the domain average if one missing in a three-question
domain or two missing in a five/six question domain.
Forms were discarded if more than five missing items.

Statistical analysis

We performed an intention-to-treat analysis. Continuous
variables are presented as means and standard deviations (SD) or
median and interquartile range (IQR) depending on normality
distribution. Categorical variables are presented as numbers and
percentages. A multiple linear regression model was used to test
if group allocation significantly predicted 12-week retest score
when adjusting for baseline scores. If the data violated the
assumptions for linear regression analysis, we performed a
natural log transformation or used a Mann-Whitney U test for
between-group differences. Within-group differences were
calculated using paired samples t-test given a normal distribution
of data and Wilcoxon signed rank test if not. Significance level
was set at p < 0.05. All analyses were carried out using IBM SPSS
(Statistics version 27 SPSS INC., Chicago IL).

Results

A total of 60 participants were recruited between September
2019 and September 2021. Baseline characteristics are outlined

in Table 2. Twentynine participants were randomized to the
intervention group (I-CoreDIST) and 31 to the usual care
group (Figure 1). The groups did not significantly differ in
baseline characteristics, but there was a trend towards higher
mean age (p = 0.17), lower premorbid levels of function
(mRS) (p = 0.12) and higher scores for stroke severity on the
NIH Stroke Scale (NIHSS) (p = 0.22) in the intervention
group. The intervention group also had a higher rate of
bilateral strokes, while the control group had a higher rate of
hemorrhagic strokes. In the intervention group, six
participants were lost to follow-up and another four were
excluded from analysis. In the usual care group, one was lost
to follow-up and one was excluded from analysis (Figure 1).

We used a multiple linear regression model for TIS-
modNV, SwePASS-NV, MiniBesTEST, 10 MWT preferred and
fast paces, activity data and 2 MWT and EQ5D-3L-scores
(Table 3). There were some missing activity data at baseline
as four monitors were not returned. In addition, three were
excluded from analysis due to faulty monitors or a lack of
registered activity in bouts exceeding that presumed to be
inactivity. At retest, 15 participants did not attend or did not
return the monitor, one was excluded due to little wear-time.
Data in the categories of average minutes of moderate activity
and average number of steps per day were skewed, thus
natural log transformation were performed. The fitted
regression model was a poor fit for the force platform data
even after log transformation and as a result non-parametric
tests were used to determine between-group differences.

Group allocation was not a significant predictor of 12-week
retest score when adjusted for baseline differences for the
primary outcomes TIS-modNV (p = 0.857), or for the activity
data across all categories: Sedative minutes/day (p = 0.228),
minutes of light activity/day (p = 0.155), minutes of moderate
activity/day (p = 0.127), average number of steps/day (p =
0.887) (Table 3). Paired samples t-tests revealed significant
within-group changes for TIS-modNV (p < 0.001) in both
groups (Table 4) and Wilcoxons signed rank test showed
significant within group changes in favor of the usual care
group in the categories “minutes of moderate activity” per day
(p = 0.005) and “average number of steps/day” (p = 0.042) for
the activity data. There was a trend towards lower p-values for
the intervention group regarding reduction in sedative minutes/
day and increase in minutes of light activity/day (Table 4).

For the secondary outcome measures, the regression model
and Mann-Whitney U test showed no significant differences
between groups at 12-week retest (Tables 3, 5), except for
EQ5D-3L-scores where group allocation significantly predicted
12-week retest scores in favor of the usual care group (p =
0.003) (Table 3). There were significant within-group changes
in both groups on MiniBesTest (p < 0.001), 10 MWT at
preferred pace (intervention group: p = 0.007, usual care group
p < 0.001), SwePASS-NV (Intervention group: p = 0.001, usual
care group p < 0.001) and 2 MWT (intervention group: p = 0.01,

TABLE 2 Demographic data.

Baseline
characteristics

Intervention
group (n = 25)

Control group
(n = 30)

p

Age: mean (SD) 72.96 (10.41) 69.32 (10.63) 0.17

Gender

Male, n (%) 12 (48) 23 (76.66)

Female, n (%) 13 (52) 7 (23.33)

Cohabiting, n (%) 17 (68) 21 (70)

Premorbid mRS mean (SD)
(inclusion criteria: mRS < 4)

0.83 (1.09) 0.46 (0.15) 0.12

Type of stroke

Infarction, n (%) 24 (96) 26 (86.66)

Hemmorage, n (%) 1 (4) 4 (13.33)

Stroke location

Right hemisphere, n (%) 11 (44) 15 (50)

Left hemisphere, n (%) 10 (40 14 (46.7)

Bilateral, n (%) 4 (16) 1 (3.3)

NIHSS score at admission:
mean (SD)

5.04 (1.08) 3.64 (0.58) 0.22

Barthel Index admission:
mean (SD)

82.29 (26.33) 81.07 (21.14) 0.85

Previous stroke, n (%) 7 (28) 6 (20)
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usual care group p≤ 0.001). Only the usual care group showed
significant improvements in 10 MWT fast pace (p < 0.001) and
EQ5D (p < 0.001) at 12-week retest when compared to baseline
(Table 4). Within-group changes for the force-platform data
were significant in favor of the intervention group in the
domain of COPx with eyes open (p = 0.05) and COPy with eyes
open (p = 0.01) and eyes closed (p = 0.03) (Table 5).

Regarding the SSQOL, 43 forms were returned and 17 of these
had missing data. Two were discarded due to two missing items in
a three-question domain. Both groups shared similar trends with
regards to which domains had the highest (“vision” and “self-
care”) or lowest (“energy”) scores. The usual care group had
higher median scores at 12 weeks in all domains, but “vision”
where scores were equal (Table 6) and had a higher total index
score at 12 weeks post stroke. Differences between groups were

more pronounced in the cognitive-social-mental components
than in the physical health components of the SSQOL
(Figure 5). Mann-Whitney U test showed significant group
differences in index scores, all favoring of the usual care group
in the domains of “language” (p = 0.005), “mobility” (p = 0.036),
“upper extremity function” (p = 0.011), thinking (p = 0.011),
personality (p = 0.019) and mood (p = 0.006) domains.

The calculation of average number of weeks in physical therapy
was based on the returned forms from the physical therapists
(Supplementary Material). Participants in the intervention
group: completed on average 7.94 (SD 3.45) weeks of
physiotherapy. In the usual care group, the participants
completed an average of 10.36 (SD 2.31) weeks of physiotherapy.
Differences in how the forms were filled out made it difficult to
determine the number of sessions completed by each participant.

TABLE 3 Regression model.

Outcome measure ANOVA Coefficients

R2 F(2,45) p B 95% CI β t p

Primary

TIS-modNv 0.37 39.64 <0.001 Constant 4.81 2.39, 7.24 3.99 <0.001
Group allocation −0.14 −1.38, 1.16 −0.02 −0.18 0.86
Baseline score 0.75 0.58, 0.92 0.80 8.90 <0.001

Activity data

Sed mins/day 0.21 4.43 0.02 Constant 672.02 281.60, 1062.44 3.50 0.001
Group allocation 38.90 −25.47, 103.27 0.19 1.23 0.23
Baseline score 0.39 0.09, 0.69 0.41 2.66 0.01

Light mins/day 0.21 4.42 0.02 Constant 206.11 90.47, 321.75 3.63 0.001
Group allocation −43.66 −104.65, 17.33 −0.23 −1.46 0.16
Baseline score 0.37 0.08, 0.67 0.40 2.56 0.02

Mod mins/day* 0.33 7.33 0.003 Constant 0.19 −1.18, 1.57 0.29 0.78
Group allocation 0.59 −0.18, 1.35 0.24 1.57 0.13
Baseline score 0.56 0.25, 0.88 0.55 3.67 0.001

Steps/day* 0.21 4.47 0.02 Constant 4.50 2.19, 6.81 3.96 <0.001
Group allocation 0.03 −0.48, 0.55 0.20 0.13 0.89
Baseline score 0.44 0.14, 0.74 0.46 2.96 0.01

Secondary

SwePASS-NV 0.60 33.19 <0.001 Constant 18.31 14.20, 22.45 8.98 <0.001
Group allocation −0.33 −1.62, 0.96 −0.05 −0.52 0.61
Baseline score 0.5 0.38, 0.62 0.78 8.13 <0.001

MiniBesTEST 0.51 22.95 <0.001 Constant 9.87 4.80, 14.95 3.92 <0.001
Group allocation 1.42 −1.34, 4.18 0.11 1.03 0.31
Baseline score 0.52 0.36, 0.68 0.70 6.69 <0.001

10 MWT (m/s) 0.50 22.40 <0.001 Constant 0.56 0.34, 0.78 5.17 <0.001
Group allocation 0.07 −0.05, 0.13 0.13 1.22 0.23
Baseline score 0.43 0.29, 0.56 0.68 6.45 <0.001

10 MWT fast (m/s) 0.49 21.42 <0.001 Constant 0.58 0.21, 0.96 3.12 0.003
Group allocation 0.16 −0.04, 0.37 0.17 1.62 0.11
Baseline score 0.51 0.34, 0.67 0.67 6.28 <0.001

2 MWT (m) 0.53 25.26 <0.001 Constant 71.120 34.20, 108.04 3.88 <0.001
Group allocation 12.282 −8.37, 32.93 0.12 1.20 0.24
Baseline score 0.501 0.35, 0.69 0.71 6.85 <0.001

EQ5D index 0.55 21.08 <0.001 Constant 0.268 0.75, 0.46 2.83 0.01
Group allocation 0.154 0.29, 0.60 0.37 3.20 0.003
Baseline score 0.442 0.06, 0.25 0.66 5.74 <0.001

*Natural log transformations were performed.
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Discussion

Results show that there were no significant differences
between groups following 12 weeks of intensive physiotherapy
training with either I-CoreDIST or usual care when adjusted
for baseline differences, suggesting that there were no added

benefits from the implementation of I-CoreDIST during the

sub-acute stage after a stroke. Our results are in line with

previous research in stroke rehabilitation where results of

clinical trials often are neutral (53, 54), meaning there is no

statistical significant difference between groups at endpoint

(55). We did encounter some well-known challenges in stroke

TABLE 4 Within-group changes.

Primary outcome measures

Outcome Group Baseline 12-week retest Change Paired samples t-test
Mean
(SD)

Mean
(SD)

Mean difference
95%CI

p

TIS-Nv score Intervention 7.37 (3.53) 10.21 (3.29) 2.84
1.85, 3.84

<0.001

Usual care 7.79 (3.87) 10.41 (3.63) 2.62
1.69, 3.55

<0.001

Outcome Group Baseline 12-week retest Change Wilcoxon signed rank test
Activity data Median [IQR] Median [IQR] Median difference Z, p

Sedative mins/day Intervention 1,268 [152] 1,241 [189] −27 −1.41, 0.16
Usual care 1,270 [164] 1,263 [104] −7 −0.83, 0.41

Light act mins/day Intervention 163 [132] 199 [189] 36 −1.41, 0.16
Usual care 157 [163] 164 [120] 7 −0.57, 0.57

Mod acti mins/day Intervention 1 [13] 2.5 [8] 1,5 −0.27, 0.79
Usual care 3 [5] 8 [26] 5 −2.84, 0.005

Vig act mins/day Intervention 0 [0] 0 [0] 0 0, 1.0
Usual care 0 [0] 0 [0] 0 0, 1.0

Steps/day Intervention 1,723 [2,718] 2,099 [2,880] 376 −1.35, 0.18
Usual care 1,575 [2,301] 3,327 [3,170] 1752 −2.03, 0.04

Secondary outcome measures

Outcome Group Baseline 12-week retest Change Paired samples t-test
Mean
(SD)

Mean
(SD)

Mean difference
95%CI

p

MiniBesTEST score Intervention 13.47 (9.48) 18.32 (6.57) 4.84
2.22, 7.46

<0.001

Usual care 13.65 (8.29) 19.83 (6.43) 6.17
3.63, 8.71

<0.001

10 mwt, (m/s) Intervention 0.72 (0.47) 0.94 (0.30) 0.22
0.07, 0.37

0.007

Usual care 0.80 (0.44) 1.05 (0.26) 0.24
0.12, 0.37

<0.001

10 mwt fast (m/s) Intervention 1.05 (0.70) 1.28 (0.44) 0.23
−0.01, 0.47

0.06

Usual care 1.1 (0.57) 1.46 (0.47) 0.37
0.20, 0.53

<0.001

2 min walk test (m) Intervention 99.61 (81.01) 133.33 (47.67) 33.72
9.11, 58.33

0.010

Usual care 113.50 (60.99) 152.59 (48.69) 39.07
21.05, 57.09

<0.001

Outcome Group Baseline 12-week retest
Median
difference

Wilcoxon signed rank test
Median
[IQR]

Median
[IQR])

Z,p

SwePASS-NV Intervention 32 [8.50] 34 [6] 2 −3.28, 0.001
Usual care 31 [4.75] 34 [4.5] 3 −3.34, <0.001

EQ5D index Intervention 0.69 [0.40] 0.71 [0.20] 0.02 −1.33, 0.18
Usual Care 0.72 [0.758] 0.82 [0.18] 0.10 −3.55, <0.001
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rehabilitation RCT’s, such as issues with recruitment rates,

group heterogeneity and implementation fidelity that that are

likely to have impacted upon results (53). In addition, the I-

CoreDIST intervention is complex, defined as “containing

several interacting components, targeting more than one

organizational level of health care and offering considerable

flexibility/tailoring” (56, 57). The intervention is low-cost and

designed for implementation in clinical practice. While its

flexibility allows for broad use and individualization, it is in

opposition to the often highly standardized delivery of

interventions in an RCT and would require increased power

to yield statistically significant results. The registrations of

content in treatment also suggest a degree of similarities

between interventions as in the returned forms 71.4% of the

usual care group reported having included postural control

(Supplementary Material). However, interviews with a

subgroup of participants (n = 19) revealed that experiences

with participation in the study differed predominantly with

regards to the content of therapy (58). Interviews confirm a

greater focus on postural and movement control in the

intervention group while participants in the usual care group

describe an approach of structured training of strength and

endurance measured through increased resistance or number

of repetition (58).
Following 12 weeks of 3–5 weekly physiotherapy sessions,

both groups showed both statistically and clinically significant
improvements in measures of postural control and balance,
sustained low levels of physical activity, and variable
improvements in gait speed and distance.

For the primary outcomes, participants in both groups had
a mean change near the previously reported MDC for TIS-
modNV (29), indicating a true measure of improved trunk
control exceeding that is associated with error. Only the usual

TABLE 5 Force platform data. Within- and between-group changes.

Outcome Group Baseline 12-week retest Wilcoxon signed
rank test

Mann-
Whitney
U test

Force platform COP
displacements (cm)

median [IQR] median [IQR] Z, p U p

RMS COPx eyes open Intervention 1.32 [1.77] 1.28 [1.25] 0.05 280 0.37
Usual care 1.25 [1.13] 1.39 [1.51] 0.72

RMS COPy eyes open Intervention 3.51 [3.16] 2.24 [2.25] 0.01 282 0.26
Usual care 2.61 [2.83] 2.98 [2.46] 0.38

RMS COPx eyes closed Intervention 1.27 [1.34] 1.01 [1.09] 0.32 282 0.51
Usual care 1.13 [1.33] 1.51 [1.20] 0.57

RMS COPy eyes closed Intervention 2.73 [1.72] 2.42 [2.05] 0.03 271 0.68
Usual care 2.51 [1.44] 2.25 [2.33] 0.84

TABLE 6 SSQOL index scores.

Domain Intervention
group index score

(n = 18)

Usual Care
group index
score (n = 23)

Mann-
Whitney U

test

Median [IQR] Median
[IQR]

U p

Self-Care 4.90 [0.55] 5.00 [0.20] 256.00 0.15

Vision 5.00 [1.00] 5.00 [0.33] 210.50 0.91

Language 4.80 [0.60] 5.00 [0.20] 306.00 0.005

Mobility 4.58 [0.58] 4.83 [0.67] 285.50 0.04

Work/
productivity

4.67 [1.00] 5.00 [1.00] 226.00 0.59

Upper
extremity
function

4.60 [1.25] 4.80 [0.20] 300.50 0.01

Thinking 3.33 [2.50] 4.33 [1.67] 266.50 0.11

Personality 4.00 [2.17] 5.00 [0.33] 292.50 0.02

Mood 3.70 [1.85] 4.80 [0.80] 308.50 0.006

Family roles 4.67 [2.08] 5.00 [1.00] 253.00 0.20

Social roles 3.33 [2.14] 4.40 [1.80] 263.00 0.14

Energy 3.33 [2.67] 4.00 [2.33] 243.00 0.34

Total score 4.09 [1.43] 4.56 [0.51] 281.00 0.05
FIGURE 5

SSQOL-scores.
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care group showed statistically significant changes in activity
levels for the categories of moderate activity and steps,
equaling 56 moderate active mins/week and a daily average of
3,327 steps. Despite improvements in balance and that all
participants had regained ambulation at 12-week retest,
activity levels in both groups are well under the 150–300 min
of moderate activity recommended for the general population
in Norway (59) and the 20–60 min of aerobic activity 2–3
times/week recommended for the stroke population (60).
There was a non-significant reduction in sedative minutes/day
(Intervention: −27, Usual care: −7) and an increase in
minutes of light activity/day (Intervention: 36, Usual care: 7)
in favor of the intervention group. The high levels of sedative
time, complete lack of vigorous physical activity and low
average number of steps across groups is a cause for concern,
both with regards to recovery and secondary prevention (60).
Our results are in line with previous research on the stroke
population (4), and may suggest suboptimal intensity in or
duration of physical therapy sessions at baseline and little
uptake of physical activity after the 12-week treatment period
and retest. Apart from physical barriers, social factors, support
and cognitive impairments have been suggested to influence
levels of physical activity after a stroke (61, 62). These issues
need further investigation.

With regards to secondary outcomes, improvements in PASS
were statistically significant in both groups, though only the usual
care group reached the MDC of 2.2 points. Both groups were
within the category “good postural control” (31–36 points) at
baseline and the previously reported ceiling effect in this
measure (34, 63, 64). Both groups exceeded the required
change of 5 points constituting substantial clinically important
changes on the MiniBESTest (36), that together with
improvements in TIS-modNV and PASS suggest overall
improved postural control and balance in both groups. Force
plate assessments of standing balance with eyes open and eyes
closed showed statistically significant reduction in sway
amplitudes in both AP and ML directions for the intervention
group only implying improved balance control (49). This
indicates that the focus on core activation and trunk control as
recommended in the literature (13, 15, 16) and implemented in
the I-CoreDIST intervention has resulted in reduced postural
sway, that generally indicates improved postural stability (49, 65).

In measures of gait speed and distance, both groups
exceeded the MCID on 10 MWT preferred pace (41) and fast
pace (42), and displayed gait speeds well beyond the <0.8 m/s
required for efficient community ambulation (66) at 12-week
retest. Only the usual care group reached statistically
significant within-group changes in 10 MWT fast pace. This
suggests that the I-CoreDIST intervention did not target high
walking speeds sufficiently.

Improvements in EQ5D were significant for the usual care
group only and SSQOL-scores were generally lower in the
intervention group. Group differences in SSQOL were more

pronounced in the domains of thinking, personality, mood,
social roles and energy than in the domains of self-care, vision,
language, mobility, work/productivity and upper extremity
function. The SSQOL and EQ5D indicate a lower HRQOL in
the intervention group that seems more related to cognitive/
mental than physical components. This may suggest a larger
proportion of cognitive/mental problems in this group, which
may have been caused by the stroke, result from the lower
premorbid function, a higher age and stroke severity, or a
combination of these. Exercise interventions are known to have
small to moderate beneficial effects on HRQOL in physical and
mental health domains that diminish at longer-term follow up,
and no significant effects on societal or participatory domains,
(67). The limited uptake of physical activity after the
intervention, as indicated by the activity monitoring at 12-weeks
along with lower HRQOL-scores on cognitive/mental
components, supports these notions.

Limitations

The major limitation of this study is that it is underpowered
(n = 60) with regards to the sample size calculations (n = 74). In
addition, ten participants were lost to follow-up in the
intervention group. Four were excluded, and six discontinued
physiotherapy or did not attend retest. The reasons given were
mainly related to travel time to the physiotherapist/hospital and
fear of Covid-19 on public transportation/in the physiotherapy
clinic/hospital. With regards to implementation fidelity, further
investigations into issues of recruitment and retention, such as
barriers and effects of participation for both participants and
physiotherapists and the quality of I-CoreDIST training and
materials would have been beneficial. Participants in the usual
care group, on average received physiotherapy for 2.4 weeks
more than those in the intervention group. Registration forms
revealed a vulnerability regarding absence, sick leave etc.,
particularly for the physiotherapists treating the intervention
group. Only 1–2 physiotherapists had I-CoreDIST training on
most sites, resulting in limited ability for another therapist to
cover in case of absence. No additional training was required to
treat the usual care group. These issues were further reinforced
by Covid regulations and reallocation of staff related to the
handling of pandemic. The 12-week follow up period is
relatively short and a long-term follow up would have been
beneficial.

Conclusion

A 12-week physiotherapy program with either I-CoreDIST or
usual care implemented during the first 12 weeks showed no
differences between groups, except for significant gains in
HRQOL in favor of the usual care group. Both groups showed
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significant improvements on measures of postural control,
balance and gait.
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Supplementary material:  

1. Contents of physiotherapy in the usual care group 

 

Content of physiotherapy 
sessions 

Number of 
participants 
where activity was 
part of 
physiotherapy, n 
(%) 

N=14 

Activity was part of 
physiotherapy treatment for 
number of weeks during 12-week 
follow-up,  

median [IQR] 

Balance training 13.0 (92.9) 9.0 [6.0] 

Strength training 13.0 (92.9) 9.0 [7.0] 

Gait 10.0 (71.4) 8.5 [12.0] 

Passive movements 2.0 (14.3) 0.0 [0.0] 

Soft tissue mobilisations 5.0 (35.7) 0.0 [2.0] 

Active assisted movements 7.0 (50.0) 0.5 [2.0] 

Endurance training 14.0 (100.0) 9.0 [5.0] 

Functional training 9.0 (64.3.) 2.5 [12.0] 

Stretching 4.0 (28.6) 0.0 [2.0] 

Heat 1.0 (7.1) 0.0 [0.0] 

Postural control 10.0 (71.4) 4.0 [12.0] 

Independent exercises in 
gym 

12.0 (85.7) 8.0 [8.0] 

Specific somatosensory 
stimulation 

9.0 (64.3) 2.5 [6.0] 

Pilates 0.0 (0.0) 0.0 [0.0] 

Yoga 1.0 (7.1) 0.0 [0.0] 

Sling-exercises 0.0 (0.0) 0.0 [0.0] 

Outdoor activities 9.0 (64.3) 2.0 [8.0] 



2. Content of physioterapy, I-CoreDIST group 

Exercises Number of 
participants where 
activity/Exercise was 
part of physiotherapy 
n (%). N=16 

Activity was part of 
physiotherapy treatment 
for number of weeks 
during 12-week follow-up,  

median [IQR] 

A: Sensori- and 
oculomotor function 

  

Sensorimotor activation 
and mobility of the foot 
and ankle 

15.0 (93.8) 5.5 [7.0] 

Sensorimotor activation 
and mobility of the hands  

12.0 (75.0) 1.0 [4.0] 

Sensorimotor activation of 
the face 

0.0 (0.0) 0.0 [0.0] 

Oculomotor exercises 6.0 (37.5) 0.0 [2.0] 

B: Supine   

Bent banana-straight 
banana 

8.0 (50.0) 0.5 [3.0] 

The yes 2.0 (12.5) 0.0 [0.0] 

The spider 6.0 (37.5) 0.0 [4.0] 

The bridge 11.0 (68.8) 3.0 [5.0] 

The shrimp 10.0 (62.5) 2.5 [6.0] 

Standing on the wall 10.0 (62.5) 2.0 [4.0] 

Balancing on the wall 6.0 (37.5) 0.0 [3.0] 

Walking on the wall 10.0 (62.5) 2.5 [7.0] 

The crab-wiggle/ball play 2.0 (12.5) 0.0 [0.0] 

Walking on air 4.0 (25.0) 0.0 [1.0] 

Sit up 8.0 (50.0) 1.0 [4.0] 

Sit up 2 4.0 (25.0) 0.0 [2.0] 



C: Side-lying   

The stick 3.0 (18.8) 0.0 [0.0] 

Reach for the stars 2.0 (12.5) 0.0 [0.0] 

D: Prone   

The eagle 3.0 (18.8) 0.0 [0.0] 

The cat 6.0 (37.5) 0.0 [4.0] 

E: Sitting   

Slowly diving 5.0 (31.3) 0.0 [2.0] 

Reach all over 10.0 (62.5) 2.0 [4.0] 

Rolling the ball 12.0 (75.0) 1.5 [4.0] 

Hands up 6.0 (37.5) 0.0 [1.0] 

The butterfly 3.0 (18.8) 0.0 [0.0] 

Nodding 1.0 (6.3) 0.0 [0.0] 

The angel 4.0 (25.0) 0.0 [1.0] 

Pluto 1.0 (6.3) 0.0 [1.0] 

Pelvic walk  8.0 (50.0) 0.5 [2.0] 

Stand up 7.0 (43.8) 0.0 [3.0] 

All rise 8.0 (50.0) 1.0 [2.0] 

High sit to stand 5.0 (31.3) 0.0 [3.0] 

F: Standing   

High kneeling 4.0 (25.0) 0.0 [0.0] 

Squats 15.0 (93.8) 5.5 [6.0] 

The wiggle no 1 7.0 (43.8) 0.0 [4.0] 

The wiggle no 2 9.0 (56.3) 1.5 [6.0] 

Calf-rise 10.0 (62.5) 1.5 [4.0] 

The corner 6.0 (37.5) 0.0 [2.0] 



The march 14.0 (87.5) 5.0 [5.0] 

Play ball 7.0 (43.8) 0.0 [2.0] 

The waiter 5.0 (31.3) 0.0 [1.0] 

The bounce 7.0 (43.8) 0.5 [3.0] 

G: Stepping and walking   

Stepping 8.0 (50) 0.5 [4.0] 

Walking the ball 3.0 (18.8) 0.0 [0.0] 

Push the therapist 6.0 (37.5) 0.0 [1.0] 

Guided walking 10.0 (62.5) 1.5 [7.0] 

Run away 4.0 (25.0) 0.0 [1.0] 

Stairway to heaven 11.0 (68.8) 3.0 [5.0] 
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REPORT

The precarity of patient participation - a qualitative interview study of 
experiences from the acute stroke and rehabilitation journey
Marianne Sivertsen MSc PTa,b, Hanne De Jaegher PhDc,d, Karl Bjørnar Alstadhaug MD, PhDe,f, 
Ellen Christin Arntzen PhD PTb,g, and Britt Normann PhD, PTb,g

aDepartment of Health and Care Sciences, UiT the Arctic University of Norway, Tromsoe, Norway; bDepartment of Physiotherapy, Nordland 
Hospital Trust, Bodoe, Norway; cDepartment of Philosophy, University of the Basque Country, Avenida de Tolosa, San Sebastián, Spain; 
dUniversity of Sussex School of Psychology, Brighton, UK; eDepartment of Clinical Medicine, UiT the Arctic University of Norway, Langnes, 
Tromsoe, Norway; fDepartment of Neurology, Nordland Hospital Trust, Bodoe, Norway; gFaculty of Nursing and Health Sciences, Nord 
University, Bodoe, Norway

ABSTRACT
Introduction: Active patient participation is an important factor in optimizing post-stroke recovery, 
yet it is often low, regardless of stroke severity. The reasons behind this trend are unclear.
Purpose: To explore how people who have su!ered a stroke, perceive the transition from indepen-
dence to dependence and whether their role in post-stroke rehabilitation in"uences active participation.
Methods: In-depth interviews with 17 people who have had a stroke. Data were analyzed using 
systematic text condensation informed by the concept of autonomy from enactive theory.
Results: Two categories emerged. The #rst captures how the stroke and the resultant hospital 
admission produces a shift from being an autonomous subject to “an object on an assembly line.” 
Protocol-based investigations, inactivity, and a lack of patient involvement predominantly deter-
mine the hospital context. The second category illuminates how people who have survived a stroke 
passively adapt to the hospital system, a behavior that stands in contrast to the participatory 
enablement facilitated by community. Patients feel more prepared for the transition home after in- 
patient rehabilitation rather than following direct discharge from hospital.
Conclusion: Bodily changes, the traditional patient role, and the hospital context collectively 
exacerbate a reduction of individual autonomy. Thus, an interactive partnership between people 
who survived a stroke and multidisciplinary professionals may strengthen autonomy and promote 
participation after a stroke.
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Introduction

Acute stroke care has improved considerably over the 
past several decades, as practices and systems for rapid 
and efficient assessment, diagnosis, and treatment have 
been refined (Phipps and Cronin, 2020). For reducing 
mortality rates and loss of function, the practice of 
treating patients in a dedicated stroke unit has been 
the single most important factor (Langhorne and 
Ramachandra, 2020) but this development has also 
been driven by the more expeditious recognition of 
stroke symptoms along with the combination of acute 
medical treatment and early multidisciplinary rehabi-
litation including physiotherapy (Bernhardt, Godecke, 
Johnson, and Langhorne, 2017; Langhorne and 
Ramachandra, 2020). After a stroke, active patient par-
ticipation involving engagement in meaningful activ-
ities is essential for bolstering the neuroplastic basis for 
functional recovery (Brodal, 2010). Indeed, since 

neuroplasticity is most prominent in the initial phase 
after a neural lesion (Bernhardt, Godecke, Johnson, 
and Langhorne, 2017) patient participation is especially 
exigent in the stroke unit and the subacute rehabilita-
tion facility if patients are to recover the abilities used 
for daily living.

Yet, despite the manifest importance of patient parti-
cipation, current practices can often hinder or even 
discourage it during both acute admission and subse-
quent rehabilitation; patients remain inactive (Field 
et al., 2013) and systemically excluded from decision- 
making (Légaré et al., 2018). While research has demon-
strated that patient participation can optimize recovery 
(Elloker and Rhoda, 2018; Ezekiel et al., 2019; Jones 
et al., 2021; Paolucci et al., 2012), in reality patient 
participation in social, leisure, or professional activities 
after a stroke are consistently reported to be low irre-
spective of initial stroke severity, level of disability, or 
geographical location (Eriksson, Baum, Wolf, and 
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Connor, 2013; Foley, Nicholas, Baum, and Connor,  
2019; Paolucci et al., 2012). Foley, Nicholas, Baum, and 
Connor (2019) suggested that factors other than the 
presence of impairments are crucial to consider when 
investigating active participation after a stroke. There is 
a need for more in-depth contextualization and explora-
tion of the reasons behind restricted participation and 
how this proclivity develops from the acute incident and 
across the rehabilitation journey. After all, the experi-
ence and consequences of a stroke are not determined 
exclusively by the body, but rather are shaped by the 
whole set of institutions, practices, and networks 
through which the individual passes often over the 
course of months or years.

Participation is a complex and subjective term, one 
difficult to delimit and measure and yet nonetheless 
important to investigate and facilitate (Eriksson, Baum, 
Wolf, and Connor, 2013; Ezekiel et al., 2019). 
Definitions of participation in previous reports span 
taking part in therapy, training, and activities (Paolucci 
et al., 2012), contributing to decision-making (Légaré 
et al., 2018), and involvement in a life situation (World 
Health Organization, 2013). For the purpose of this 
paper we apply Mallinson and Hammel’s (2010) per-
spective that “participation necessarily occurs at the 
intersection of what a person can do, has the a!ordances 
to do, and is not prevented from doing by the world in 
which he or she lives and seeks to participate.” This 
conceptualization of participation encompasses both 
social and everyday activity participation, a scope that 
would include the rehabilitation process immediately 
following a stroke.

Autonomy, a requisite of participation, is reportedly 
reduced over the long term among people who survived 
a stroke (Palstam, Sjödin, and Sunnerhagen, 2019). 
Moreover, active interaction, engagement, and a sense 
of belonging promote participation (Foley, Nicholas, 
Baum, and Connor, 2019) yet it is not clear what 
restricts these after a stroke. In a review of qualitative 
studies on post-stroke physical rehabilitation Luker et al. 
(2015) called for a deeper consideration of how we 
engage with people who have survived a stroke, and of 
how the physical and regulatory environments of hospi-
tals influence recovery more broadly. Only by under-
standing how patient participation is facilitated and 
constrained by the regulatory environment of hospitals 
can we properly support the recovery of those who have 
had a stroke both during admission and after discharge.

To understand the complexity of post-stroke patient 
participation, it is instructive to explore how persons who 
survived a stroke have experienced the stroke and their 
journey toward recovery. To aid in the interpretation of 
such first-person experiences we turn to enactive theory, as 

it can illuminate previously under-investigated aspects of 
patient participation following a stroke. Within this frame-
work, autonomy captures how individuals generate and 
maintain their identity in interaction with their various 
(physical and social) environments (Thompson, 2007). 
What is interesting about this approach is that just like 
individuals are autonomous, the social interaction pro-
cesses that emerge between them can also take on 
a certain autonomy (De Jaegher and Di Paolo, 2007). 
Social interactions can develop a temporary ‘life of their 
own,’ as they can coordinate the behaviors of their partici-
pants. In addition to this “local” autonomy of interactive 
processes, practices around behaviors are often also highly 
conventionalized and rooted in strong social norms (De 
Jaegher, Peräkylä, and Stevanovic, 2016). Institutional set-
tings like hospitals may involve or even demand specific 
pre-coordinated applications of these rules such as with 
staff-patient relations. Tensions then arise between the self- 
organization of the patient as an autonomous living being 
and the interactional coordination which is partly deter-
mined by social norms. The concepts of self-organization 
and the role of social norms may reveal heretofore unrec-
ognized dimensions of patient participation, which could 
improve the follow-up practices for people who have had 
a stroke. The purpose of the present study is to explore how 
people who have survived a stroke perceive the transition 
from being an independent individual to a dependent one, 
their role in post-stroke rehabilitation, and the subsequent 
influence of these self-perceptions on participation in their 
life and in society. In exploring these experiences, we 
addressed the following research question: What are the 
basic environmental and personal factors that influence 
patient participation during the acute and subacute phases 
after a stroke?

Methods

Design

Based on the research question, qualitative interviews 
within a phenomenological hermeneutic methodologi-
cal framework was chosen, as it allows knowledge to be 
derived from lived experiences (Cresswell and Poth,  
2018; Malterud, 2015).

Theoretical framework

In the analysis of data, enactive theory was chosen as the 
framework for interpretation. Enactive theory has pre-
viously been utilized quite successfully within the fields 
of neurorehabilitation and physiotherapy (Hay, Connelly, 
and Kinsella, 2016; Lahelle, Øberg, and Normann, 2020; 
Martinez-Pernia, 2020; Normann, 2020). It is rooted in 

2 M. SIVERTSEN ET AL.



phenomenology and embodied cognition and it has 
strong links to dynamic systems theory (Varela, 
Thompson, and Rosch, 2016). Five closely related con-
cepts constitute the enactive approach: 1) autonomy; 2) 
sense-making; 3) emergence; 4) experience; and 5) embo-
diment. Most relevant for this study is the term autonomy 
which is defined as “a system composed of several processes 
that actively generate and sustain an identity under pre-
carious conditions” (De Jaegher and Di Paolo, 2007). In 
this context, the term precarious points to the fact that 
isolated components would diminish or extinguish in 
absence of the organization of the system as a network 
of processes. Autonomy thus refers to the ability of an 
organism (i.e. a living cell or a human being) to behave as 
a coherent, self-determining, and self-sustaining unit as 
opposed to a machine that is controlled from the outside 
(Di Paolo, Rohde, and De Jaegher, 2010). As cognitive 
systems, we are also autonomous in an interactive sense 
vis-à-vis our engagement with our environment. We 
actively participate in the generation of meaning through 
our bodies and actions; we “enact a world.” This creation 
and appreciation of meaning is called sense-making (Di 
Paolo, Rohde, and De Jaegher, 2010). The concept of 
emergence describes how a new property or process 
emerges out of the interaction of different existing pro-
cesses or events. Experience is intertwined with being 
alive and immersed in a world of significance, and it is 
viewed as a skillful aspect of embodied activity. Within 
the enactive framework, cognition equals embodied 
action; the individual is understood as an experiencing 
and expressing body (i.e. an embodied self) in relation 
with others through the sensorimotor processes of social 
interaction, where social understanding and sense- 
making are interactional and inter-corporal processes 
(Fuchs and De Jaegher, 2009; Varela, Thompson, and 
Rosch, 2016).

Context of the study

This study was nested within a randomized controlled 
trial (RCT) (ClinicalTrials.gov Identifier: 
NCT04069767) comparing a new physiotherapy inter-
vention I-CoreDIST1 to usual care (Table 1). Informants 
were recruited from those already included in the RCT. 
The study was conducted from December 2019 to 
December 2020 and encompassed two stroke units, 
their collaborating rehabilitation units, and neighboring 
municipalities in two regions of Norway. Inclusion and 
exclusion criteria are outlined in Table 2.

Following admission to a stroke unit in Norway 
patients are usually discharged to an in-patient reha-
bilitation unit, to their home, or to residential care 
depending on their level of independence. About 45% 
of patients are discharged home after a stroke, the 
majority without help (Norwegian Stroke Registry, 
2019). All participants in the RCT, regardless of 
group allocation, received physiotherapy; this was 
either on a daily basis at an in-patient rehabilitation 
unit or three times per week at the participant’s 
home or an outpatient clinic. In most cases this 
represents a more intensive physiotherapy follow-up 
course than usually offered, and in this respect, we 
have created a somewhat artificial pathway for the 
purpose of the RCT.

Participants and sample

Following approval from the Regional Committee for 
Medical and Health Research Ethics in Norway (REK 
North: 2017/1961), recruitment for the RCT was con-
ducted at the two stroke units by designated phy-
siotherapists. Informed, written consent was obtained 
for all participants. To ensure a rich material and to 
strengthen the credibility of the study, informants were 

Table 1. I-Core DIST intervention and standard care.
I-CoreDIST Standard Care

Physiotherapy daily if in-patient or 3 days/week if outpatient. 
12-week follow up 
Structure for assessment 
Clinical reasoning charts 
Booklet containing 44 illustrated exercises, each with five levels of difficulty

Physiotherapy daily if in-patient or 3 days/week  
if outpatient. 

12-week follow up 
No guidelines regarding physiotherapy approach

Table 2. Inclusion and exclusion criteria for the RCT.
Inclusion Criteria Exclusion criteria
Admitted to the stroke unit with confirmed stroke 
Age: 18–85 
Premorbid modified Ranking Scale 0–3 
Able to sit unsupported for 10 seconds 
Trunk Impairment Scale -Norwegian version score <15

Unable to cooperate in physiotherapy 
Ongoing substance-abuse 
Dementia or other severe disease preventing rehabilitation
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purposively sampled for interview (Cresswell and Poth,  
2018). Seventeen participants (ID1–ID17) were strategi-
cally selected from both study arms and from different 
geographical locations. To further ensure the diversity of 
the sample these informants also vary in gender, age, 
stroke location, and level of disability. The characteris-
tics of the informants are shown in Table 3. We initially 
aimed to interview the informants 6–12 weeks after 
inclusion, but due to challenges with RCT recruitment 
mainly due to lockdown and subsequent restrictions 
related to the Covid-19 pandemic, informants for the 
interview study were sampled from the initial 40 RCT 
participants rather than from the full sample which was 
expected to be 80. This resulted in some being inter-
viewed up to 38 weeks after inclusion.

Data collection

The interviews were conducted and recorded by MS 
between December 2019 and December 2020. They 
lasted between 20 and 91 minutes, constituting a total 
interview time of 774 minutes and an average interview- 
time of 45.5 minutes. The first six interviews were held 
face-to-face in a location of the informant’s choosing. 
The remaining interviews were, due to Covid-19 restric-
tions, performed over the phone, using a loudspeaker 
and a separate digital recorder. A theme-based interview 
guide with open-ended questions addressed the infor-
mants’ experiences and initiated their reflections on: 1) 
the acute situation; 2) the participation in daily tasks and 
activities in hospital; 3) the transfer from hospital to 

home or to rehabilitation unit; 4) the daily activities at 
home; and 5) the in-patient or out-patient rehabilitation 
(Table A1). Communicative validation and credibility 
was ensured during interviews by asking follow-up 
questions, by rephrasing, and by requesting details of 
positive and negative experiences (Brinkmann and 
Kvale, 2015). A debrief was conducted and revealed no 
negative experiences from participating in the 
interviews.

Data analysis

All interviews were transcribed verbatim by MS and 
a secretary otherwise unconnected to the project. Data 
were coded using NVivo software, v12.6.0 (QSR 
International, 2019) and analyzed thematically through 
systematic text condensation (STC), a pragmatic proce-
dure based in phenomenology that allows researchers to 
search for the essence of a phenomenon (Malterud,  
2012). When the analysis of data stopped revealing 
new themes, we considered saturation to be obtained 
and consequently concluded that the data gathered pos-
sessed adequate information power according to recom-
mendations for qualitative research (Malterud, Siersma, 
and Guassora, 2016). The analysis followed four steps: 1) 
Overall impression – Each interview was read as a whole 
by MS and BN who independently suggested prelimin-
ary themes. Subsequently, workshops by MS, BN, and 
ECA who had read most of the interviews, were con-
ducted and agreement was established; 2) 
Decontextualization – MS identified meaning units, 

Table 3. Overview of informants.

ID Gender Age Type of stroke Location Side

Premorbid 
employment 

status
NIHSS 
adm

In-patient 
rehab

Post stroke week at 
interview Group

1 Male 55 Infarct Parietal Right Employed 0 No 10 C
2 Male 75 infarct Frontal Left Retired 2 No 9 C
3 Male 78 Infarct Frontal/parietal Right Retired 3 Yes 9 C
4 Female 73 Infarct Temporal/ 

parietal
Bilateral Retired 11 Yes 18 I

5 Female 77 Infarct Frontal/occipital Bilateral Retired 3 No 13 I
6 Male 58 Infarct Brainstem Left Disability 

benefit
4 No 12 I

7 Male 75 Infarct Parietal/occipital Right Retired 4 Yes 27 C
8 Male 77 Infarct Parietal Left Retired 3 No 25 C
9 Female 79 Infarct Parietal Left Retired 1 No 24 I
10 Female 82 Infarct Frontal Right Retired x No 19 C
11 Male 75 Infarct Parietal Right Retired 2 No 25 I
12 Female 39 Infarct Temporal Left 

side
Disability 

benefit
5 yes 19 I

13 Male 81 Hemmorage Parietal/occipital Right Retired 14 yes 24 C
14 Female 71 Infarct Capsula interna Right Retired 3 yes 15 C
15 Male 62 Infarct Left Disability 

benefit
4 yes 38 C

16 Male 74 Infarct Temporal Left Retired 2 No 29 C
17 Male 75 Infarct Lacunar Bilateral Retired 3 No 7 I
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text fragments containing information about the 
research question in the transcribed material (Malterud 
and Malterud, 2012). Based on content, these were 
sorted into code groups. In this process we continuously 
moved between the meaning units and the research 
question to ensure that the code groups reflected the 
main themes in the material relevant to the research 
question; 3) Condensation – MS sorted the meaning 
units of each code group into subgroups and reduced 
the contents of each subgroup into a condensate written 
in first person and illustrated with a quote. 
Interpretations of condensates were discussed by MS, 
BN, ECA and HDJ; and 4) Synthesizing – Condensates 
were recontextualized as an analytical text in the third 
person, reviewed against the full transcript, and vali-
dated to ensure that the syntheses of the data reflected 
the original context. A category name replaced the pre-
vious code group name.

The final text was reviewed, and interpretations were 
informed by the existing literature, the theoretical fra-
mework, and the authors’ varied professional experi-
ences. An example of the analysis process is shown in 
Table 4. Two main categories were generated through 
the analysis.

Research team and re!exivity

Reflexivity was maintained throughout preparation, 
analysis, and writing by regularly discussing and chal-
lenging our established assumptions. In aiming for 
transparency we have adhered to the Standards for 
Reporting Qualitative Research (SRQR) (O’Brien et al.,  

2014). The research team encompasses several areas of 
competency. BN, ECA, and MS are experienced in neu-
rological physiotherapy, KBA is a medical doctor spe-
cializing in neurology, and HDJ is a philosopher and an 
expert in enactive theory. Knowledge about the patient 
group from clinical practice in physiotherapy (BN, ECA, 
MS) and medicine (KBA) provided the research team 
with positioned insight (Paulgaard, 1997) and warranted 
awareness of our preconceptions. This insight guided 
MS, BN, ECA, and KBA with creating the interview 
guide - a process in which a user representative who is 
part of the project group participated to ensure the 
inclusion of themes important to stroke survivors. The 
interview guide was assessed and adjusted after the first 
two interviews (Table A2). These interviews were eval-
uated in depth by BN to enhance the competency of 
MS as an interviewer with a developmental emphasis on 
asking open-ended questions and adequate follow-up 
questions. None of the members of the research team 
were personally or professionally acquainted with any of 
the informants.

Results

The 17 informants were between 39 and 82 years of age 
and had National Institute of Health Stroke Scale 
(NIHSS)2 scores between 0–14 when admitted to hospi-
tal. 10 were allocated to the usual care group and 7 to the 
intervention group in the RCT (Table 3). The findings 
are organized in the two categories below, each pre-
sented as analytical text condensates supplemented 
with citations.

Table 4. Examples of the analysis process.
Step 1, 
preliminary 
themes

Step 2, examples of meaning 
units Step 3, code group, sub-groups with headings and condensates (excerpts)

Step 4, category heading and 
analytical text (excerpts)

The stroke 
Waiting 
time 
Inactivity

“As I was about to go into the 
movie theatre, suddenly 
I could not stand on that 
one leg”  

“I said to my wife -I think 
we should call now, call 
the doctor. Because 
something is not right”  

“I was lying there, I was to 
have an X-ray, an MRI and 
a CT scan. So, I laid there 
waiting for those. The days 
went by waiting for that 
sort of things”  

«How I would describe 
a day in the stroke unit? 
Well, I was in bed most of 
the time. That was it”

A person 
vs 
a case

A silent earthquake Inactivity and waiting From an autonomous person 
to an assembly line object

Suddenly I was unable to stand 
on my leg and I felt dizzy. 
What I noticed was that 
I could not speak or move like 
I wanted to. I could not butter 
the bread, I could not 
coordinate properly. We 
decided to call the doctor 
because something was not 
right. I decided to call the 
emergency number.

There was no therapy in the 
stroke unit and no activities 
either. There wasn’t much to 
do. A day in the stroke unit 
was long and boring as you 
just lay there waiting to see 
what they were doing next. 
I felt that my role was to stay 
in bed and be ready. I would 
have had capacity for more 
activity

The onset of the stroke was 
described as an awareness of 
sudden bodily changes and 
becoming unable to do 
something they usually took 
for granted. The participants 
made an active choice to seek 
help. When at the hospital 
the participants describe 
themselves as passive 
receivers of care. They 
describe a number of 
investigations and tests and 
that their main role was to 
stay put and be ready for the 
next investigation. Apart 
from assessments the 
participants describe being 
inactive for much of their 
time in the stroke unit.
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From an autonomous person to an assembly line 
object

The informants described the onset experience as an 
abrupt awareness of bodily change, one that manifested 
as a sudden inability to perform actions they normally 
took for granted, such as standing, driving, or other 
daily activities. As one informant put it:

What I noticed was that I could not speak, that 
I struggled to get the words out and say what I wanted. 
I was frustrated, because I couldn’t speak and I could not 
move like I wanted to. (ID 12)

Although the sudden loss of function was dramatic, 
most did not deem their situation an emergency, with 
the exception of three informants who fell and/or lost 
consciousness. Nine informants detailed changes that 
they did not associate with a stroke, despite some experi-
encing common symptoms, such as numbness or weak-
ness in an extremity.

I actually don’t know. It was a very strange sensation 
[. . .]. It was like, I just became a bit conscious of it. 
Almost like an inner voice saying there is something 
here. [. . .] I wasn’t scared. I think now that I should 
have been, but it was so undramatic. So, I didn’t call 
the emergency number until later that evening. (ID 14)

Most felt a need to consult family or friends prior to 
contacting medical services. Two informants contacted 
emergency services themselves.

When admitted to hospital, informants figured them-
selves as passive receivers of treatment and care, sub-
ordinating their own actions to those of others in their 
descriptions. They trusted medical staff to provide 
updates on their condition and to make decisions on 
their behalf. In their stories, informants often described 
the days as long and boring, during which they simply 
remained in bed awaiting what they were doing next.

Well, I was lying there and it was: I was to have an x-ray, 
I was to have an MRI, and I was going for a CT-scan. So, 
I lay there waiting, the days went by waiting for those 
things. (ID 6)

However, the close monitoring provided a sense of 
security and care. None reported any activities apart 
from investigations, assessments, monitoring, or meals 
in the stroke unit. One felt no commitment from the 
hospital in terms of facilitating activity and another said 
he would have had the capacity for more activity than 
what was offered. Only two informants reported that 
they needed the rest, as they felt ill or exhausted. Most 
informants described being able to get help when 
needed, but some opted to struggle on their own with 
personal care as independence was of particular impor-
tance to maintaining dignity. Most found the staff 

helpful and supportive, but one sensed that his reduced 
function was a burden.

The sta! found it a bit stressful. When getting help on the 
ward, there was a lot of irritation, that I shouldn’t spill 
water when I tried to wash and things like that. They 
thought I was clumsy. I mean, I needed help with lots of 
things, I spilled water on the "oor. They were nice, but 
they got impatient. (ID 7)

With regards to early rehabilitation in the hospital 
stroke unit, five informants said that they did not see 
any therapists during their stay, while ten saw 
a physiotherapist or a speech therapist. These encoun-
ters were frequently described as assessments rather 
than therapy.

The informants described a transition from being 
active agents and decision-makers in their own lives to 
passive receivers of care while in hospital after the 
stroke. The interactions with the multidisciplinary 
team were viewed as assessments, and descriptions of 
a coordinated multi-disciplinary approach to rehabilita-
tion were lacking.

Emergent passivity versus participatory enablement

When discharged from hospital, seven of the informants 
that went directly home experienced the decision as 
sudden and premature. All but one described being 
told that they were to be discharged, some only 
a couple of hours before leaving the ward.

I wasn’t part of the decision at all. I haven’t asked my 
husband, but I guess the nurses and the doctors there 
thought it would be good. I thought it was too soon. 
I didn’t say anything either. In a way, you just have to 
do as you´re being, well, as they tell you. But I can 
remember thinking: this has to be way too soon. (ID 14)

Two informants did not feel ready to go home, while 
others looked forward to home comforts, such as 
a familiar bed or a home-cooked meal. One was unable 
to remember anything from the day of discharge. Some 
informants believed they were discharged because all the 
necessary assessments had been performed, and one did 
not think the stroke unit had more to offer as he was 
quite independent. The anticipation of physiotherapy, 
three times a week for twelve weeks, afforded a sense of 
security for those discharged to their home.

When discharged to a rehabilitation unit, experiences 
varied between being told about the transfer to being 
asked if they were interested in going. Three informants 
described having mixed feelings about rehabilitation, 
fearing the association with “elderly” people or the pro-
spect of “becoming stuck” in an institution. Seven infor-
mants transferred to in-patient rehabilitation. 
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Experiences from the rehabilitation units were charac-
terized by structure and team work. The informants 
positively highlighted being an active member in team 
meetings and goal-setting discussions.

It´s about how you´re being met [. . .]. That everyone in 
the team stops by for a talk, that you´re being asked 
questions about how you´re feeling, how you view your 
situation [. . .]. How you think and feel. That it shows 
that they care, that they take the time with the patient 
and focus on them. (ID 15)

Informants valued the fact that staff were engaged on 
their behalf; this helped maintain both motivation and 
a sense that their care was the main focus. Developing 
independence in personal care was still a priority, and 
several informants worked hard toward this goal on 
their own. The informants had regular physiotherapy 
and occupational therapy while in the rehabilitation 
unit, and several had more than one session per day. 
Some performed independent exercises, but most had 
no other activities outside of formal therapy sessions.

Returning home after a stroke was a mixed experi-
ence for many informants, characterized by both relief 
and frustration. Some felt comfort in being able to relax 
and were eager to return to their families and daily 
routines. However, increased demands at home, such 
as elevated activity levels, parenting or caring responsi-
bilities, led to the discovery of difficulties that were not 
obvious while in hospital, such as fatigue, balance pro-
blems, struggles with reading and writing, and mood 
changes.

I get more tired when walking now than just after the 
stroke, perhaps its normal. They talk about aftershocks 
after an earthquake, perhaps that’s what it is, I guess it’s 
the proper term. (ID 13)

One said that her family found her to be angrier than 
before and that her speech problems led to misunder-
standings and frustration. Another found it difficult to 
go out for coffee with his wife as he did before, because 
he “took in” all the noise in the café, which made him 
tired.

Yes, the invisible things. They tell me I look so well and 
that I´m just like before, and I think: you should have 
known, but they can´t see that the head suddenly will not 
work and that I have to lie down. (ID 10)

These issues were more commonly raised among 
those being discharged directly home from the hos-
pital stroke unit. Informants in the intermediate 
rehabilitation unit had the opportunity to gradually 
habituate with home visits or short leaves and thus 
felt more prepared for life at home.

All the informants participated in out-patient phy-
siotherapy, and some received help with medications 
and showering from community nursing staff. None 
reported follow-up from any other professions. Despite 
the fact that several struggled with cognitive issues and 
fatigue that limited their participation in work, family 
life, or social activities, they were able to keep up with 
the intensive physiotherapy program. For some, the 
training sessions represented a positive element in 
their everyday life, while others saw it as a necessity, 
but not a particularly enjoyable one. Noticing signs of 
progress, such as increased strength or balance, was 
emphasized as positive and motivating.

I was very unsteady at first. Most of the exercises are 
di#cult, but lately I have been looking forward to them. 
As I have felt how positive everything has been on my 
balance and strength, I have become more positive myself. 
(ID 5)

At the time of the interview, several informants had 
finished their 12-week course and expressed a desire to 
continue their training. Several also performed indepen-
dent exercises in addition to their physiotherapy treat-
ment. For a period, some were provided with home 
exercises only, due to prohibitions against one-on-one 
physiotherapy treatments invoked during the Covid-19 
pandemic. All found them difficult to execute, as they 
felt dependent upon the support and motivation pro-
vided by their physiotherapist.

Several informants lived in rural areas, and the post- 
stroke prohibition against driving for at least six months 
had significant consequences: impeding a return to 
work; increasing dependence upon family members; 
and for those living alone engendering social isolation 
and loneliness.

Discussion

One of the major findings of this study is that the culture 
and protocols of hospitals discourage active patient par-
ticipation for people who have survived a stroke, despite 
its high importance during the period spent there. 
Patient participation fluctuates significantly throughout 
the course of a stroke and rehabilitation. Participation 
varies from patients being active agents, or autonomous 
subjects and decision-makers when a stroke hits, to 
becoming passive receivers of treatment and care while 
in hospital. Such changes may have lasting consequences 
after discharge. Furthermore, patient participation is 
characterized participatory enablement in the rehabilita-
tion unit and in the community. Based on this, and 
informed by enactive theory, one may ask how 
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participation depends on both individual autonomy and 
the context of interactions.

Autonomy: a prerequisite for patient participation – 
lost on the assembly line?

The immediate bodily changes attendant to stroke onset, 
which informants described mainly as an inability to 
perform familiar tasks, differ from those reported pre-
viously, as here they were less associated with distinct 
traumatic experiences (Connolly and Mahoney, 2018; 
Simeone et al., 2015). The autonomy of both individuals 
and interaction processes is by nature precarious and 
may be threatened by bodily changes, such as those 
caused by a stroke (De Jaegher, Peräkylä, and 
Stevanovic, 2016). A threat to an autonomous system 
such as the individual’s identity demands adaptations 
involving a regulation of the relationship to the envir-
onment and internal states (Stilwell and Harman, 2019).

The fact that several informants opted to wait-and- 
see before seeking medical help is consistent with pre-
vious research in which laypersons did not categorize 
common stroke symptoms as a medical emergency (Li, 
Galvin, and Johnson, 2002). The informants report 
a distinct perception that ‘something is not right.’ This 
perception seems mainly triggered by the experience of 
“becoming unable” rather than by a recognition of spe-
cific neurological symptoms. Nevertheless, this triggers 
a need for adaptation to preserve identity (Stilwell and 
Harman, 2019) and this we posit is when the partici-
pants decide to get help. Excepting those who lost con-
sciousness, the informants were still agents and active 
decision-makers in their own lives deciding if, how, and 
when to seek help.

Admission to hospital (i.e. becoming a patient) alters 
the roles and contexts connected to individual auton-
omy and changes the parameters of active participation. 
The rules and practices that are the basis for the auton-
omy of interactions between patients and health profes-
sionals are largely pre-coordinated, in the sense that they 
act together according to their roles in, or the conven-
tions of, the institution (De Jaegher, Peräkylä, and 
Stevanovic, 2016). In the acute management of a stroke 
the inherent conventions of a hospital environment, 
both physical and social, reduce the autonomy of the 
individual into “a case” to be solved, like an item on an 
assembly line. This approach does however serve 
a purpose. Every minute counts when aiming to reduce 
damage to the brain, and the systematic efficiency and 
timeliness of measures can significantly optimize survi-
val and function (Risitano and Toni, 2020). In this con-
text there is meaning in letting the medical personnel 
take over to ensure bodily/identity protection. The cost 

is however that the autonomy of the individual is 
reduced, and our findings suggest that it may have 
prolonged consequences on participation.

The reduction of autonomy is evident in the way that 
patients submit to the hospital system and become pas-
sive receivers of treatment and care. The inactive and 
sedate time reported in our study is consistent with 
other investigations of patient activity levels in stroke 
units (Field et al., 2013; Normann, Arntzen, and 
Sivertsen, 2019; West and Bernhardt, 2012). Our results 
suggest that the level of activity, and thus active partici-
pation while in the stroke unit, remains unchanged 
despite concerns having been raised for many years. 
The long-term consequences on participation have not 
been previously highlighted. Additionally, descriptions 
of coordinated multidisciplinary early rehabilitation, 
involving active patient participation as outlined in sev-
eral stroke guidelines (Lindsay et al., 2014; Norrving 
et al., 2018; Norwegian Directorate of Health, 2017) are 
lacking in our data. Despite caution being taken with 
regards to mobilization in the very early (< 24 hours) 
stages of a stroke (Langhorne et al., 2017) there are few 
reasons for further delay if the patient is medically stable 
and able to tolerate it (Bernhardt, Godecke, Johnson, 
and Langhorne, 2017; Winstein et al., 2016). This period 
of time is an important window of opportunity in terms 
of brain plasticity (Brodal, 2010; Langhorne and 
Ramachandra, 2020). As experiences and activities 
guide the brain’s remodeling processes (Brodal, 2010), 
it is remarkable that the stroke units allow for inactivity. 
It is worth investigating whether the focus on acute care 
and its temporal demands along with the uncertainties 
surrounding the safety and amount of very early mobi-
lization has displaced rehabilitation from the stroke unit 
more than is warranted.

The informants’ descriptions of passivity and 
exclusion from decision-making are seemingly con-
nected with the pre-coordinated patterns of these 
early and very institutionalized interactions. The 
informants did not question or oppose this praxis 
but accepted it and expressed that ‘you just do as 
you’re told.’ The negative impact that paternalism in 
health care has on patient participation has been 
previously reported (Peoples, Satink, and Steultjens,  
2011; Proot, ter Meulen, Abu-Saad, and Crebolder,  
2007). The exception to the stated passivity is that 
the majority of informants made an active effort to 
be independent with regards to personal care. This 
indicates that such tasks are of great significance, and 
that dependence threatens one’s sense of autonomy. 
Losing dignity in these situations was highlighted by 
the informants as negative experiences. Some 
expressed mixed feelings toward in-patient 
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rehabilitation; they recognized it as beneficial to 
recovery but associated it with disability and institu-
tionalization. From an enactive perspective, we 
believe these experiences are best explained in terms 
of vulnerability in social interactions where the 
socially-recognized self-image, or how the individual 
is viewed by others, is at stake or in danger of “losing 
face” (De Jaegher, Peräkylä, and Stevanovic, 2016; 
Goffman, 1983). De Jaegher, Peräkylä, and 
Stevanovic (2016) stated that “our images as compe-
tent human actors, as men or women, or as incum-
bents of any other social identity are in the hands of 
our interaction partners.” It seems that in terms of 
autonomy the bodily changes caused by the stroke, 
the pre-coordination to the norms of behavior in 
a hospital, and the fear of losing face mutually rein-
force the reduction in autonomy and thus diminish 
or somehow hollow out the basic and essential pre-
requisites for participation (Figure 1). While the 
initial reduction of autonomy may serve a purpose, 
the reduction in autonomy attendant to hospital cul-
ture should be conscientiously balanced against 
patient participation. In practical terms this means 
that wherever possible restrictions on participation 
should not be prolonged beyond the acute medical 
assessment and treatment.

Facilitation of participation through partnership in 
interactions

Rehabilitation is most effective when organized, from 
diagnosis to recovery, by coordinated stroke rehabilita-
tion teams (Hartford, Lear, and Nimmon, 2019). For 
many, including those in our study, the stay in the stroke 
unit is the only period offering access to multidisciplin-
ary treatment as such services are not commonly avail-
able in the community (Bernhardt, Godecke, Johnson, 
and Langhorne, 2017; Winstein et al., 2016). Lack of 
teamwork or poor communication between people 
who had a stroke and health professionals, may com-
promise and disempower the rehabilitation process with 
potential to diminish autonomous participation, confi-
dence, and motivation (Hartford, Lear, and Nimmon,  
2019; Luker et al., 2015; Voogdt-Pruis et al., 2019). This 
dynamic is affirmed by the fact that those informants 
who spent time in a rehabilitation unit between acute 
admission and return home described a smoother tran-
sition and saw themselves as better prepared for life at 
home. Our findings indicate that their time in the reha-
bilitation unit had strengthened their autonomy, making 
it easier to meet increasing demands and to participate 
actively in their life after discharge. We consider this 
a direct result of the facilitation of interdependent 

Figure 1. Factors that mutually reinforce reduction in autonomy in the acute stage.
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autonomy, and thus of participation through coordi-
nated teamwork in the rehabilitation unit. The infor-
mants described efforts targeted to the challenges 
specific to their daily lives, and they recalled being 
actively involved in decision-making and goal-setting. 
The pre-coordination of behavior in such a unit seems to 
be characterized by partnership and increased participa-
tion from patients in their interactions with health pro-
fessionals. With what we call “partnership” here, we 
refer to the medical professional creating an opening 
in their interactions with patients for the latter’s active 
participation in these interactions. Patient and phy-
siotherapist are partners in the recovery journey, even 
if their contributions are necessarily asymmetrical, since 
one is a person in need and the other is an expert guide. 
To work properly, however, the rehabilitation process 
needs an opening to be made for active participation on 
the part of the health expert, and an uptake of this more 
active role on the part of the patient. From an enactive 
point of view, sense-making or meaning is generated 
between persons participating in interaction, and the 
partnership described between the patient and the staff 
at the rehabilitation unit reinforces the creation of 
meaningful action in therapy and activity. This view is 
supported by Luker et al. (2015) who stated that good 
communication and information during rehabilitation 
could directly foster autonomy through their positive 
influence on patient engagement. Among our infor-
mants, the support from the physiotherapist and the 
progress experienced in training crucially contributed 
to continuity and motivation during both in and out- 
patient treatment. The value of such a facilitator was 
struck into relief by the lockdown in March 2020 which 
occasioned an abrupt cessation of physiotherapy treat-
ments. Many informants found it difficult to maintain 
exercises at home on their own. In this context there is 
no doubt a need to further explore precisely how phy-
siotherapists function as motivators.

For those discharged directly home from the stroke 
unit, the transition represented a breach where resuming 
usual tasks at home and social interactions became dif-
ficult, even for those who felt they were ready. Our 
findings are in line with other studies that have found 
that both patients and caregivers feel unprepared for the 
transition from hospital to home (Faux et al., 2018; 
Gustafsson and Bootle, 2013). Other authors propose 
that rehabilitation needs, particularly in mild strokes, 
are commonly overlooked due to a lack of awareness 
of and sensitive assessment for cognitive problems, 
depression, or apathy (Faux et al., 2018). Several infor-
mants described that unexpected difficulties such as 
fatigue or cognitive problems, only surfaced after 

returning home. Some saw this as a deterioration, one 
which they were not helped in addressing since none 
received cognitive rehabilitation or counseling in the 
community. We interpret this less as an absolute dete-
rioration than as a result of a discrepancy between the 
patient’s actual and expected levels of autonomy; 
a discrepancy occasioned by the abrupt increase in 
demands and the lack of support when transitioning 
from “an object on the assembly line” or an individual 
in the hospital system to an active participant in the life 
world system.

Limitations

This study was conducted in two regions in Norway 
which somewhat limits the findings to the 
Scandinavian health care system. However, guidelines 
for stroke rehabilitation and patient participation are 
international, and applying concepts from enactive the-
ory serves as a theoretical generalization (Malterud,  
2015). We strategically sampled participants aiming for 
a broad representation. That said, we cannot rule out the 
possibility that participants who were excluded may 
have been able to add valuable contributions. 
Furthermore our sample is influenced by the criteria 
for participation in the RCT which omitted those with 
more severe disabilities. No specific cognitive or mental 
assessments except ruling out dementia were made. Due 
to the pandemic some interviews were delayed which 
might have introduced recall bias. However, our impres-
sion was that most participants recalled these events 
clearly.

Implications for practice

Health care professionals should be mindful of the 
importance of interdependent autonomy for participa-
tion, from the early stroke rehabilitation phase through-
out the whole process of returning to local communities. 
This implies making activity and participation possible 
in the hospital setting and providing increased access to 
multidisciplinary support in the community. Attention 
to these notions is of particular importance for phy-
siotherapists as it may motivate and facilitate activity 
for people who have survived a stroke throughout the 
whole rehabilitation continuum as an active partnership 
between patient and expert.

Conclusion

The present study elucidates how participation is impor-
tant and how it is precarious and dependent upon both 
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individual autonomy and social and institutional con-
text. Bodily changes, the roles of both patient and health 
care professionals, and the hospital context mutually 
reinforce a reduction in autonomy after a stroke. These 
effects seem to last beyond discharge from hospital. Our 
results point to the usefulness of considering individual 
autonomy as a prerequisite for participation, a view that 
clarifies how partnership, activity, multidisciplinary sup-
port, and bodily improvements may strengthen auton-
omy and promote participation. This potential for 
promoting participation seems underutilized, particu-
larly in the early phase of rehabilitation, but also in the 
community setting.

Notes

1. I-CoreDIST: Individualized Core activation combined 
with DISTal functional movement. I = individualized, 
Core = trunk, D = dual task, I = intensive, S = specific, 
stability, somatosensory stimulation, T = teaching, 
training.

2. An 11-item scale used to quantify the impairment 
caused by a stroke. A score of 0 indicates normal func-
tion while a higher score is indicative of some level of 
impairment. Maximum score is 42.

Acknowledgments

We would like to thank the individuals who participated in 
this study, the Nordland and Nord-Trøndelag Hospital Trusts 
for their support and for contributing to data collection, the 
participating hospitals and municipalities, and the user 
representative.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Northern Norway Regional 
Health Authority (Helse Nord RHF)

References

Bernhardt J, Godecke E, Johnson L, Langhorne P 2017 Early 
rehabilitation after stroke. Current Opinion in Neurology 
30(1): 48–54. doi:10.1097/WCO.0000000000000404.

Brinkmann S, Kvale S 2015 InterViews: Learning the craft of 
qualitative research interviewing (3rd) ed. Thousand Oaks, 
California: Sage.

Brodal P 2010 The central nervous system. Structure and 
function. New York: Oxford University Press.

Connolly T, Mahoney E 2018 Stroke survivors’ experiences 
transitioning from hospital to home. Journal of Clinical 
Nursing 27(21–22): 3979–3987. doi:10.1111/jocn.14563.

Cresswell JW, Poth CN 2018 Qualitative inquiry and research 
design. Choosing among five approaches. (4th), London: 
Sage Publications Ltd.

De Jaegher H, Di Paolo E 2007 Participatory sense-making: An 
enactive approach to social cognition. Phenomenology and 
the Cognitive Sciences 6(4): 485–507. doi:10.1007/s11097- 
007-9076-9.

De Jaegher H, Peräkylä A, Stevanovic M 2016 The co-creation 
of meaningful action: Bridging enaction and interactional 
sociology. Philosophical Transactions of the Royal Society 
London. Series B, Biological Sciences 371(1693): 20150378. 
doi:10.1098/rstb.2015.0378.

Di Paolo E, Rohde M, De Jaegher H 2010 Horizons for the 
enactive mind: Values, social interaction and play. In: 
Stewart J, Gapenne O, Di Paolo E (Eds) Enaction: Toward 
a new paradigm for cognitive science. Cambridge: 
Cambridge: MIT Press.

Elloker T, Rhoda AJ 2018 The relationship between social sup-
port and participation in stroke: A systematic review. African 
Journal of Disability 7: 357. doi:10.4102/ajod.v7i0.357.

Eriksson G, Baum MC, Wolf TJ, Connor LT 2013 Perceived 
participation after stroke: The influence of activity reten-
tion, reintegration, and perceived recovery. American 
Journal of Occupational Therapy 67(6): 131–138. doi:10. 
5014/ajot.2013.008292.

Ezekiel L, Collett J, Mayo NE, Pang L, Field L, Dawes H 2019 
Factors associated with participation in life situations for 
adults with stroke: A systematic review. Archives of 
Physical Medicine and Rehabilitation 100(5): 945–955. 
doi:10.1016/j.apmr.2018.06.017.

Faux SG, Arora P, Shiner CT, Thompson-Butel A, Klein L 
2018 Rehabilitation and education are underutilized for 
mild stroke and TIA sufferers. Disability and 
Rehabilitation 40(12): 1480–1484. doi:10.1080/09638288. 
2017.1295473.

Field MJ, Gebruers N, Shanmuga Sundaram T, Nicholson S, 
Mead G 2013 Physical activity after stroke: A systematic 
review and meta-analysis. International Scholarly Research 
Notices 2013: 464176.

Foley EL, Nicholas ML, Baum CM, Connor LT 2019 Influence 
of environmental factors on social participation 
post-stroke. Behavioural Neurology 2019: 2606039. doi:10. 
1155/2019/2606039.

Fuchs T, De Jaegher H 2009 Enactive intersubjectivity: 
Participatory sense-making and mutual incorporation. 
Phenomenology and the Cognitive Sciences 8(4): 465–486. 
doi:10.1007/s11097-009-9136-4.

Goffman E 1983 The interaction order: American Sociological 
Association, 1982 Presidential Address. American 
Sociological Review 48(1): 1–17. doi:10.2307/2095141.

Gustafsson L, Bootle K 2013 Client and carer experience of 
transition home from inpatient stroke rehabilitation. 
Disability and Rehabilitation 35(16): 1380–1386. doi:10. 
3109/09638288.2012.740134.

Hartford W, Lear S, Nimmon L 2019 Stroke survivors’ experi-
ences of team support along their recovery continuum. 
BMC Health Services Research 19(1): 723. doi:10.1186/ 
s12913-019-4533-z.

Hay ME, Connelly DM, Kinsella EA 2016 Embodiment and 
aging in contemporary physiotherapy. Physiotherapy 
Theory and Practice 32(4): 241–250. doi:10.3109/ 
09593985.2016.1138348.

PHYSIOTHERAPY THEORY AND PRACTICE 11



Jones F, Gombert K, Honey S, Cloud G, Harris R, 
Macdonald A, McKevitt C, Robert G, Clarke D 2021 
Addressing inactivity after stroke: The Collaborative 
Rehabilitation in Acute Stroke (CREATE) study. 
International Journal of Stroke 16(6): 669–682. doi:10. 
1177/1747493020969367.

Lahelle AF, Øberg GK, Normann B 2020 Physiotherapy 
assessment of individuals with multiple sclerosis prior to 
a group intervention – A qualitative observational and 
interview study. Physiotherapy Theory and Practice 36(3): 
386–396. doi:10.1080/09593985.2018.1488022.

Langhorne P, Ramachandra S 2020 Organised inpatient 
(stroke unit) care for stroke: Network meta-analysis. 
Cochrane Database of Systematic Reviews 4: CD000197. 
doi:10.1002/14651858.CD000197.pub4.

Langhorne P, Wu O, Rodgers H, Ashburn A, Bernhardt J 2017 
A Very Early Rehabilitation Trial after stroke (AVERT): 
A phase III, multicentre, randomised controlled trial. 
Health Technology Assessment 21(54): 1–120. doi:10. 
3310/hta21540.

Légaré F, Adekpedjou R, Stacey D, Turcotte S, Kryworuchko J, 
Graham ID, Lyddiatt A, Politi MC, Thomson R, Elwyn G 
et al. 2018 Interventions for increasing the use of shared 
decision making by healthcare professionals. Cochrane 
Database of Systematic Reviews 7: CD006732. doi:10.1002/ 
14651858.CD006732.pub4.

Li J, Galvin HK, Johnson SC 2002 The “prudent layperson” 
definition of an emergency medical condition. American 
Journal of Emergency Medicine 20(1): 10–13. doi:10.1053/ 
ajem.2002.30108.

Lindsay P, Furie KL, Davis SM, Donnan GA, Norrving B 2014 
World Stroke Organization Global Stroke Services 
Guidelines and Action Plan. International Journal of 
Stroke 9(Suppl A100): 4–13. doi:10.1111/ijs.12371.

Luker J, Lynch E, Bernhardsson S, Bennett L, Bernhardt J 2015 
Stroke Survivors‘ Experiences of Physical Rehabilitation: 
A Systematic Review of Qualitative Studies. Archives of 
Physical Medicine and Rehabilitation 96(9): 1698–1708. 
doi:10.1016/j.apmr.2015.03.017.

Mallinson TP, Hammel JP 2010 Measurement of participa-
tion: Intersecting person, task, and environment. Archives 
of Physical Medicine and Rehabilitation 91(9): 29–33. 
doi:10.1016/j.apmr.2010.04.027.

Malterud K 2012 Systematic text condensation: A strategy for 
qualitative analysis. Scandinavian Journal of Public Health 40 
(8): 795–805. doi:10.1177/1403494812465030.

Malterud K 2015 Theory and interpretation in qualitative 
studies from general practice: Why and how?. 
Scandinavian Journal of Public Health 44(2): 120–129. 
doi:10.1177/1403494815621181.

Malterud K, Siersma VD, Guassora AD 2016 Sample size in 
qualitative interview studies: Guided by information power. 
Qualitative Health Research 26(13): 1753–1760. doi:10. 
1177/1049732315617444.

Martinez-Pernia D 2020 Experiential Neurorehabilitation: 
A Neurological Therapy Based on the Enactive Paradigm. 
Frontiers in Psychology 11: 924. doi:10.3389/fpsyg.2020. 
00924.

Normann B 2020 Facilitation of movement: New perspectives 
provide expanded insights to guide clinical practice. 
Physiotherapy Theory and Practice 36(7): 769–778. doi:10. 
1080/09593985.2018.1493165.

Normann B, Arntzen EC, Sivertsen M 2019 Comprehensive 
core stability intervention and coordination of care in acute 
and subacute stroke rehabilitation - A pilot study. European 
Journal of Physiotherapy 21(4): 187–196. doi:10.1080/ 
21679169.2018.1508497.

Norrving B, Barrick J, Davalos A, Dichgans M, Cordonnier C, 
Guekht A, Kutluk K, Mikulik R, Wardlaw J, Richard E et al. 
2018 Action plan for stroke in Europe 2018-2030. European 
Stroke Journal 3(4): 309–336. doi:10.1177/ 
2396987318808719.

Norwegian Directorate of Health 2017 Nasjonal Faglig 
Retningslinje for Behandling og Rehabilitering ved 
Hjerneslag [National guidelines for treatment and rehabili-
tation in stroke]. Oslo, Norway. https://helsedirektoratet. 
no/retningslinjer/hjerneslag 

O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA 2014 
Standards for reporting qualitative research: A synthesis of 
recommendations. Academic Medicine 89(9): 1245–1251. 
doi:10.1097/ACM.0000000000000388.

Palstam A, Sjödin A, Sunnerhagen KS 2019 Participation and 
autonomy five years after stroke: A longitudinal observa-
tional study. PLoS One 14(7): e0219513. doi:10.1371/jour 
nal.pone.0219513.

Paolucci S, Di Vita A, Massicci R, Traballesi M, Bureca I, 
Matano A, Iosa M, Guariglia C 2012 Impact of participation 
on rehabilitation results: A multivariate study. European 
Journal of Physical and Rehabilitation Medicine 48(3): 
455–466.

Paulgaard G 1997 Feltarbeid i egen kultur: Innenfra, ute-
fra eller begge deler? [Fieldwork in their own culture: 
From within, from outside or both?. In: Fossåskåret E, 
Fuglestad OL, Aase TH (Eds) Metodisk Feltarbeid. 
Produksjon og Tolkning av Kvalitative Data 
[Methodical Fieldwork. Production and Interpretation 
of Qualitative Data], pp. 70–93. Oslo: 
Universitetsforlaget.

Peoples H, Satink T, Steultjens E 2011 Stroke survivors’ 
experiences of rehabilitation: A systematic review of quali-
tative studies. Scandinavian Journal of Occupational 
Therapy 18(3): 163–171. doi:10.3109/11038128.2010. 
509887.

Phipps MS, Cronin CA 2020 Management of acute ischemic 
stroke. British Medical Journal 368: l6983. doi:10.1136/bmj. 
l6983.

Proot IM, ter Meulen RH, Abu-Saad HH, Crebolder HF 2007 
Supporting stroke patients’ autonomy during rehabilita-
tion. Nursing Ethics 14(2): 229–241. doi:10.1177/ 
0969733007073705.

Risitano A, Toni D 2020 Time is brain: Timing of revascular-
ization of brain arteries in stroke. European Heart Journal 
Supplements 22(Supplement_L): L155–L159. doi:10.1093/ 
eurheartj/suaa157.

Simeone S, Savini S, Cohen MZ, Alvaro R, Vellone E 2015 
The experience of stroke survivors three months after 
being discharged home: A phenomenological 
investigation. European Journal of Cardiovascular 
Nursing 14(2): 162–169. doi:10.1177/14745 
15114522886.

Stilwell P, Harman K 2019 An enactive approach to pain: 
Beyond the biopsychosocial model. Phenomenology and 
the Cognitive Sciences 18(4): 637–665. doi:10.1007/ 
s11097-019-09624-7.

12 M. SIVERTSEN ET AL.



Thompson E 2007 Mind in Life: Biology, Phenomenology, 
and the Sciences of Mind. Cambridge, Massachusetts: 
The Belknap Press of Harvard University Press.

Varela FJ, Thompson E, Rosch E 2016 The Embodied Mind: 
Cognitive Science and Human Experience (6th) ed. 
Cambridge, Massachusetts: MIT Press.

Voogdt-Pruis HR, Ras T, van der Dussen L, Benjaminsen S, 
Goossens PH, Raats I, Boss G, van Hoef EF, Lindhout M, 
Tjon-A-Tsien MR et al. 2019 Improvement of shared deci-
sion making in integrated stroke care: A before and after 
evaluation using a questionnaire survey. BMC Health 
Services Research 19(1): 936. doi:10.1186/s12913-019- 
4761-2.

West T, Bernhardt J 2012 Physical activity in hospitalised 
stroke patients. Stroke Research and Treatment 2012: 
813765. doi:10.1155/2012/813765.

Winstein CJ, Stein J, Arena R, Bates B, Cherney LR, Cramer SC, 
Deruyter F, Eng JJ, Fisher B, Harvey RL et al. 2016 Guidelines 
for adult stroke rehabilitation and recovery: A guideline for 
healthcare professionals from the American Heart 
Association/American Stroke Association. Stroke 47(6): 
e98–e169. doi:10.1161/STR.0000000000000098.

World Health Organization 2013 How to Use the ICF: 
A Practical Manual for Using the International 
Classification of Functioning, Disability and Health (ICF). 
Geneva: World Health Organization.

PHYSIOTHERAPY THEORY AND PRACTICE 13



Appendix 1

Table A1. Initial interview guide.

Sequence Theme

Post-revision: 
Opening question

• Possible questions and probes
Opening Aim and plan for the interview, Plan for the interview 

Aim, explanation of why we are conducting interviews, the type of knowledge they will generate. That 
knowledge of both positive and negative experiences may contribute in the development of services. 
Disclosure of interviewers’ role as a researcher and physiotherapist (not involved in the treatment of any 
participants in this study); that in order to improve clinical practice we need to know both what is 
perceived as meaningful and what is not.

Body The acute situation Can you tell me about the day you had your stroke? Is there anything you remember particularly well?
● What changed in your body
● What did you feel, what did you think?
● Were you with someone? How did they react?

Is there anything you remember especially well from the first day in hospital?
● Positive, negative experiences, why was this important to you?

Participation in daily activities in 
hospital

Can you describe a normal day in the stroke unit?
● Can you tell me about your first memory from the stroke unit?
● Can you describe the atmosphere?
● Did you need help at all? Can you describe the help you got? How did you feel about it?
● Can you tell me about the daily activities on the ward? What are your thoughts about these? Is there 

anything you think should have been done differently? What was important to you?
● How do you feel about the contents of a usual day in the stroke unit/rehabilitation unit? What was 

particularly good/not great? What would you improve?
What are your thoughts about the care you received and how it was tailored to your needs?

Transfer from hospital to 
rehabilitation unit or home 
Transfer from rehabilitation unit 
to home

Can you tell me about the day you were discharged from the hospital/rehabilitation unit to the 
rehabilitation unit or home?
● What were your expectations?
● When did you learn about the discharge?
● What were your feelings about being discharged?
● What role did you have in planning when the discharge was going to happen?
● Was anyone else involved in this decision
● Were any preparations done? What were they and who was involved?
● How did you feel about being discharged? (ready/prepared)
● Can you tell me about that day, from before leaving the hospital? What was your expectations, 

feelings, thoughts?
● What is the first thing you remember from coming to the rehabilitation unit/home? (good, 

challenging)
Daily activities at home Can you tell me about a normal day at home?

● Describe your routines, need for help and access to help if needed, thoughts and reflections around 
this.

● What kind of therapy/training sessions do you have on a regular basis? How do you get to those? 
How do you feel about these?

● Do you exercise/are you active outside of your regular therapy/training sessions?
● What else do you do in a normal day?

In-patient/out-patient 
rehabilitation

What is the first thing you remember from the rehabilitation unit? 
Can you describe a normal day in the rehabilitation unit?
● Can you describe the atmosphere?
● Did you need help at all? Can you describe the help you got? How did you feel about it?
● Can you tell me about the daily activities on the ward? What are your thoughts about these? Is there 

anything you think should have been done differently? What was important to you?
How do you feel about the contents of a usual day in the rehabilitation unit? What was particularly 
good/not great? Why was this important to you? What would you have wanted done differently? 
Can you tell me about the rehabilitation you received at home?

● Physiotherapy, Occupational therapy, Speech therapy, other
● What was most important to you in rehabilitation (body function, activity, participation levels)? Why 

was this particularly important? Was there anything that you did not find useful? What was that? 
What made you feel that way about it?

● In what way were what you did in rehabilitation useful with regards to your difficulties.
● How were plans for the sessions made

Closure Rehabilitation course Did we leave out something that was important to you? Would you like to add something? 
If you were able to change something about your rehabilitation course, what would that be?

Interview Summary – How did you find participating in this interview?
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Abstract

Background and Purpose: Physiotherapy, with an emphasis on high intensity, indi-

vidually tailored, and person‐centered treatment, is an effective route for recovery

after a stroke. No single approach, however, has been deemed paramount, and there

is limited knowledge about the patient experience of assessment, goal‐setting, and
treatment in physiotherapy. In this study, we seek to report patient experiences of

I‐CoreDIST—a new physiotherapy intervention that targets recovery—and those of

usual care. The purpose is to investigate how individuals with stroke experience the

bodily and interactive course of physiotherapy during their recovery process.

Methods: A qualitative study, nested within a randomized controlled trial, con-

sisting of in‐depth interviews with 19 stroke survivors who received either

I‐CoreDIST or usual care. Data were analyzed using systematic text condensation,

and this analysis was informed by enactive theory.

Results: Interaction with the physiotherapist, which was guided by perceived bodily

changes, fluctuated between being, on the one hand, formal/explicit and, on the

other, tacit/implicit. The experiences of participants in the intervention group and

the usual care group differed predominantly with regards to the content of therapy

sessions and the means of measuring progress; divergences in levels of satisfaction

with the treatment were less pronounced. The perception of positive bodily

changes, as well as the tailoring of difficulty and intensity, were common and

essential features in generating meaning and motivation. An embodied approach

seemed to facilitate sense‐making in therapy situations. In the interaction between

the participants and their physiotherapists, trust and engagement were important

but also multifaceted, involving both interpersonal skills and professional expertise.

Conclusion: The embodied nature of physiotherapy practice is a source for sense‐
making and meaning‐construction for patients after a stroke. Trust in the physio-

therapist, along with emotional support, is considered essential. Experiencing

progress and individualizing approaches are decisive motivators.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, pro-

vided the original work is properly cited.

© 2022 The Authors. Physiotherapy Research International published by John Wiley & Sons Ltd.
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1 | INTRODUCTION

Physiotherapy is effective for the recovery of function and mobility

after a stroke (Pollock et al., 2014). High‐dose and high‐intensity
training, together with selecting treatment components based on

an individual assessment, are recommended as a foundation for

implementing evidence‐based treatment (Pollock et al., 2014;

Saunders et al., 2020). Several treatment approaches exist, but no

single one has been elevated as superior to any other (Bernhardt

et al., 2017; Pollock et al., 2014). Additionally, patient experiences of

physiotherapy assessment after a stroke are insufficiently investi-

gated (Pak et al., 2015). New interventions promoting recovery, as

opposed to compensatory strategies, are called for (Frykberg &

Vasa, 2015; Levin & Demers, 2020). I‐CoreDIST1 is a recent, indi-

vidualized intervention aimed at recovery. For people with multiple

sclerosis, it has proved effective (Arntzen, Straume, et al., 2019) and

meaningful in group settings (Arntzen, Oberg, et al., 2019). It is also

feasible in individual post‐stroke rehabilitation (Normann

et al., 2019). How this intervention is perceived by individuals with

sub‐acute stroke has not yet been investigated. Moreover, there is

generally limited knowledge about patient perspectives on the con-

tent and impact of usual care physiotherapy after a stroke. In the

development of new interventions, it is vital to consider user per-

spectives on what constitutes engagement and on how the inter-

vention is best implemented in a clinical setting (MacDonald

et al., 2013).

Individually tailored approaches and person‐centered services,

prioritizing patient participation in goal‐setting and decision‐making,

are widely endorsed (Kjellstrom et al., 2007; Pollock et al., 2014;

Yun & Choi, 2019). However, difficulties with implementation are

often reported (Busetto et al., 2020; Lloyd et al., 2018), and thus

more user‐based knowledge regarding individualization, goal‐setting,
and decision‐making in post‐stroke physiotherapy is needed.

Previous research has highlighted expectations of functional

improvement and increased levels of activity as reasons why patients

appreciate physiotherapy (Pound et al., 1994). The physiotherapist is

often viewed as someone who provides knowledge, whose attitude is

essential for motivation (Jansson & Carlsson, 2021; Kelly

et al., 2020), and a source of faith and hope (Pound et al., 1994).

Interestingly, Peiris et al. (2012) found that patients value the

interaction with the physiotherapist more than the content of the

sessions.

Interaction with others creates meaning (Fuchs & De

Jaegher, 2009), and such meaningful engagement can significantly

shape the outcome of stroke rehabilitation (Galvin et al., 2009;

Levin & Demers, 2020). Indeed, behavioral neuroscience and

contemporary models of motor learning suggest that meaningful

activities targeting user goals are essential in recovering function

(Danzl et al., 2012; Levin & Demers, 2020; Newell &

Verhoeven, 2017). The interaction between patient and physio-

therapist is, by nature, inherently embodied (Roenn‐Smidt

et al., 2020), meaning that the body is conceived as experiencing

and expressive simultaneously as being a biological organism

(Merleau‐Ponty, 2008). In physiotherapy, interaction and clinical

skills are interwoven and embodied, evolving through words, ges-

tures, and hands‐on interactions (Normann, 2020). Given the

embodied and interactive nature of physiotherapy, any investigative

model must attend to the interaction between physiotherapist and

patient, as well as to their motivations, bodily states, capacities,

skills, and needs.

Enactive theory in cognitive science draws on phenomenology

and dynamic systems theory, viewing the interactions between mind,

body, and the environment as inseparably intertwined in mental

processes (Thompson, 2007). We propose that this theory is suited to

illuminate significant aspects of the interaction between patient and

physiotherapist, as it encompasses the way that a person's bodily

needs, motivations, and constraints determine how they make sense

of their interactions with the world (Thompson, 2007). Two of the

most relevant technical concepts here are agency and participatory

sense‐making. Agency is defined as a person's adaptive capacity to

regulate their interactions with the environment according to self‐
generated norms. Cognition, or sense‐making, is defined as a per-

son's participation in what matters to them (Fuchs & De

Jaegher, 2009). Socially, people engage in participatory sense‐mak-

ing; if making sense of the world is deeply determined by how one

moves around in it, then engaging with others—including when

moving together—means that sense‐making activities are partly co‐
determined. Thus, how people understand the world, themselves,

and each other—including, what it means to have suffered a stroke

and to engage in physiotherapy for recovery—is determined through

embodied participation.

The aim of this study was to identify user experiences of

I‐CoreDIST and of usual care in post‐stroke physiotherapy by

addressing the following research question: How do individuals with

stroke experience the bodily and interactive course of physiotherapy

during their recovery?

2 | METHODS

2.1 | Design

Based on the research question, a qualitative interview within a

phenomenological hermeneutic framework was chosen, as it allows

knowledge to be derived from lived experiences (Cresswell &

Poth, 2018; Malterud, 2015).
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2.2 | Context of the study

This interview study was nested within a randomized

controlled trial (RCT; Figure 1; ClinicalTrials.gov Identifier:

NCT04069767), comparing a new intervention, I‐CoreDIST,
against usual care (Table 1). Data were collected between

December 2019 and December 2020. Inclusion and exclusion

criteria are outlined in Table 2. The first (MS), third (ECA),

and last (BN) authors have developed the I‐CoreDIST inter-

vention. They are, together with the fourth author (KBA) in-

vestigators in the RCT but have not been involved in the

treatment of any participants.

F I GUR E 1 Flowchart of the randomized controlled trial
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2.3 | Participants and sample

Recruitment was conducted at two stroke units. We purposively

sampled 19 participants (ID1−ID19) from both the intervention

group (IG) and the usual care group (UC), aiming to detect per-

ceptions of content and to identify differences and similarities. To

ensure a diverse sample, participants were drawn from a variety of

geographical locations, and they differ in gender, age, stroke loca-

tion, and level of disability but with no severe aphasia. The gender

composition differed between the two groups with 20% females in

the UG and 67% in the IG. Furthermore, half of the patients in the

UG had inpatient rehabilitation compared to only one third in the

IG. Median age (75 years) and NIHSS at admission (3), were the

same in both groups. Participants' characteristics are shown in

Table 3.

We initially aimed at interviewing participants 6–12 weeks after

inclusion but encountered considerable delays in recruitment caused

by the COVID‐19 pandemic. Due to reduced capacity for testing at

the hospitals and a ban on out‐patient physiotherapy treatment, in-

clusion was stopped between March and June 2020. To maintain

progress in the project, participants were sampled from the initial 40

participants in the RCT, rather than from the full sample (recruited

between September 2019 and September 2021). As a result, some

were interviewed up to 38 weeks after inclusion. When analysis did

not reveal new themes, we concluded that saturation was reached,

and that the data possessed adequate information power (Malterud

et al., 2016).

2.4 | Data collection

The interviews were conducted by MS and lasted between 20 and

91 min, constituting a total time of 840 min. The first six interviews

were face‐to‐face, while the rest were, due to COVID‐19 restrictions,

performed over the phone, using a speakerphone and a digital

recorder. A theme‐based interview guide with open‐ended questions

initiated reflections on: (1) the content and experience of physio-

therapy, (2) the participation in decision‐making and goal‐setting, and
(3) the interaction/relationship with the physiotherapist. Communi-

cative validation was ensured by asking follow‐up questions,

rephrasing, and requesting details of positive and negative experi-

ences (Brinkmann & Kvale, 2015). A debrief revealed no negative

experiences.

2.5 | Data analysis

All interviews were transcribed verbatim by MS and a secretary not

otherwise connected to the project. Data were coded using NVivo

software, v12.6.0 (QSR International, 2019) and analyzed through

systematic text condensation, a process of decontextualization and

recontextualization (Malterud, 2012). The analysis followed four

steps: (1) MS read every interview, while ECA and BN reviewed a

selection to develop an overall impression. This process was followed

by discussions on preliminary themes, (2) MS identified meaning units

containing information about the research question and organized

TAB L E 1 Intervention (I‐CoreDIST)
and usual care

Intervention Usual care

Physiotherapy daily if in‐patient or 3 days/week if
outpatient.

Physiotherapy daily if in‐patient or 3 days/
week if outpatient.

12‐week follow‐up 12‐week follow‐up

Structure for assessment No guidelines regarding physiotherapy
approach

Clinical reasoning charts

Booklet containing 44 illustrated exercises, each with
five levels of difficulty

TAB L E 2 Inclusion and exclusion
criteria for the RCT

Inclusion criteria Exclusion criteria

Admitted to the stroke unit with confirmed
stroke

Unable to cooperate in physiotherapy

Age: 18–85 Previously known dementia preventing participation
in physiotherapy

Premorbid modified ranking scale 0–3 Ongoing substance‐abuse

Able to sit unsupported for 10 s Other severe disease preventing rehabilitation

Trunk impairment Scale—Norwegian
version score <15

4 of 11 - SIVERTSEN ET AL.



these into code groups, (3) Each code group was sorted into sub-

groups, and the contents were reduced into a condensate written in

first person and illustrated with quotes. Condensates were read by

MS, ECA, and BN. Interpretations, informed by the theoretical

framework, were discussed with the second author (HDJ), and (4)

Each condensate was rewritten as an analytical text in third person

and then validated to ensure that the syntheses of the data reflected

the original context. All authors reviewed, revised, and discussed the

final manuscript. An example of the analysis process is depicted in

Table 4. The analysis generated three categories, each with two

subgroups (Table 5).

2.6 | Research team and reflexivity

In aiming for transparency, we have adhered to the Standards for

Reporting Qualitative Research (SRQR; O'Brien et al., 2014). Reflex-

ivity was maintained through the preparation, analysis, and writing by

discussing and challenging our established assumptions. BN, ECA, and

MSarephysiotherapists, KBA is a neurologist, andHDJ is a philosopher

with expertise in enactive theory. The physiotherapy and neurology

background provided the group with varied positioned insights

(Paulgaard, 1997) that assistedMS, ECA,BNandKBAwith creating the

interviewguide—a process inwhich a user representative participated.

The group's positioned insights, alongwithHDJ's outsider perspective,

facilitated multiple interpretations. None of the authors were

personally or professionally acquainted with any of the participants.

2.7 | Ethical considerations

The study was approved by the Regional Committee for Medical

Research Ethics North Norway (REK North: 2017/1961). Informed,

written consent for participation in the RCT and for the interview

study (if selected) was obtained from all participants, and data were

anonymized. Consent was verbally confirmed prior to interviews.

3 | RESULTS

3.1 | Explicit or embedded: Diversity of approaches

3.1.1 | Assessment: A tool for the physiotherapist

Descriptions of the initial encounter with the physiotherapist ranged

from having a conversation, testing of strength and balance, to no

TAB L E 3 Overview of participants

ID Gender Age
Type of
stroke Location Side

Premorbid
employmentstatus

NIHSS at
admission

In‐patient
rehabilitation

Post‐stroke week
at interview Group

1 Male 55 Infarct Parietal Right Employed 0 No 10 C

2 Male 75 Infarct Frontal Left Retired 2 No 9 C

3 Male 78 Infarct Frontoparietal Right Retired 3 Yes 9 C

4 Female 73 Infarct Temporoparietal Bilateral Retired 11 Yes 18 I

5 Female 77 Infarct Frontal and
occipital

Bilateral Retired 3 No 13 I

6 Male 58 Infarct Brainstem Left Disability benefit 4 No 12 I

7 Male 75 Infarct Parietooccipital Right Retired 4 Yes 27 C

8 Male 77 Infarct Parietal Left Retired 3 No 25 C

9 Female 79 Infarct Parietal Left Retired 1 No 24 I

10 Female 82 Infarct Frontal Right Retired NA No 19 C

11 Male 75 Infarct Parietal Right Retired 2 No 25 I

12 Female 39 Infarct Temporal Left Disability benefit 5 Yes 19 I

13 Male 81 Haemorrhage Parietooccipital Right Retired 14 Yes 24 C

14 Female 71 Infarct Internal capsule Right Retired 3 Yes 15 C

15 Male 62 Infarct NA Left Disability benefit 4 Yes 38 C

16 Male 74 Infarct Temporal Left Retired 2 No 29 C

17 Male 75 Infarct Corona radiata Bilateral Retired 3 No 7 I

18 Female 81 Infarct Cerebellum Left Retired 0 No 22 I

19 Female 81 Infarct Internal capsule Left Retired 4 Yes 9 I

Abbreviations: C, control group; I, intervention group; NA, not available; NIHSS, National Institute of Health Stroke Scale.
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formal assessment. Some assessments were thorough while others

were perceived as superficial or partial. Two participants, for

example, reported an assessment of only the affected body part, such

as a paretic hand. Those participants who did not report a formal

assessment, still perceived one integrated into their treatment. They

construed the physiotherapist's observations as the basis for the

assessment:

We talked a little and then I think we did a couple of ex-

ercises. I suppose she needed an introduction to figure out

what I was able to do and where I stood (ID17, 75 years

old, IG).

Regardless of approach, the participants in both groups trusted

the physiotherapists' professional choices and expressed little

approval or disapproval. They described these encounters in neutral

terms and seemed to acknowledge the initial assessment as being for

the physiotherapist, rather than for themselves.

3.1.2 | Goal‐setting: Tacit or spoken

Goal‐setting also varied within groups. In the rehabilitation units, this

process often occurred in a multidisciplinary context where the pa-

tients actively voiced their thoughts about goals and priorities.

TAB L E 4 Examples of the analysis process

Step 1, preliminary
themes

Step 2, examples of
meaning units Step 3, code group, sub‐groups, and condensates (excerpts)

Step 4, category and
analytical text

Trust

To be challenged
Support
Receiving feedback
Positivity

It is important that they take
this seriously, that they
find it important

I trusted her a lot, she was
good at making me do
the exercises, even when
I thought I couldn't

That they show engagement,
that's the most impor-
tant thing. They look af-
ter you, you know

He made these tiny changes
and suddenly I could do
the same exercise
without pain

Relations
and
roles

Trust in professional
knowledge

It felt important that he
looked after me, that
he suggested
adjustments when
some exercises hurt a
bit. It helped straight
away, I did the same
exercise with no pain.
You have to believe
in what they are
doing, that they are
doing the right thing
to help you get better
and you need to do as
you are told. I guess
they knew what was
right to do, that they
have seen me. She
came up with lots of
things I would never
have thought of. She
was incredibly skilled
at spotting my
weaker points

Engagement, presence, and
feedback

Interaction: Supportive and
demanding

The comments from the
physiotherapist saying
“you did this better
than last week” really
created the motivation
to continue. That she
made me feel a certain
progress throughout
this period, and that
she seemed to care.
That you're not just
there as a thing, but as
a person. I Get
motivation from being
pushed and from their
guidance. It means a
lot. If he hadn't been
there and payed
attention I wouldn't
have worked so hard.
That they support med
and give positive
feedback. I Was a bit
depressed from time to
time and the
physiotherapist was
particularly good at
motivating me

Participants view trust as
the most important
aspect of their
interaction with the
physiotherapist. Trust
was mainly brought
forward in the context
of having trust in the
physiotherapist's
professional opinions
and decisions made
regarding their
treatment. It was also
important to feel able
to trust that the
therapist was honest.
Participants valued
their physiotherapist
professional opinion
and wanted to be
challenged, pushed and
corrected in therapy.
Simultaneously they
found it important that
the physiotherapist
was supportive,
understanding and
someone they could
talk to

TAB L E 5 Categories and subgroups
Categories Subgroups

Explicit or embedded: Diversity of approaches Assessment, a tool for the
physiotherapist

Goal‐setting, tacit or spoken

Interventions and perceived bodily changes: Function and
fitness

General and individualized

Meaningful exhaustion

Interaction: Supportive and demanding Trust and professional knowledge

Engagement, presence, and feedback
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This was viewed positively, one participant describing it as being

heard and the focus of attention. Such explicit processes were not

recounted amongst those who had physiotherapy in the municipal-

ities. Sixteen participants reported having reflected upon their per-

sonal goals, such as “getting better” or returning to their previous

level of function. Interestingly, among the 11 participants who had

not received in‐patient rehabilitation, 8 had never spoken about

goals with their physiotherapist.

I had no idea if there were any goals, I guess it was to make

me improve my function, she (the physiotherapist) decided

on what to do, I would not know why to choose which

exercise. I was just happy to get the physiotherapy (ID18,

81 years old, IG).

When interventions were targeted and tailored to the users'

needs, this was interpreted as a tacit, mutual understanding with

regards to the aim of therapy. Only one respondent found that the

lack of explicit goals reduced their motivation for physiotherapy.

3.2 | Interventions and perceived bodily changes:
Function and fitness

3.2.1 | General and individualized

Participants in both groups reported that the physiotherapist chose

the content of the sessions, and that balance‐, gait‐, and stair‐training
were central elements. Group differences were more distinct in the

accounts of content and mode of delivery. The participants in the IG

described mainly one‐on‐one therapy utilizing bodyweight exercises,

sensory stimulation supported by hands‐on interactions, and verbal

explanations as outlined in the intervention guidelines. Several

perceived immediate changes during a therapy session, which they

found surprising. They frequently demonstrated knowledge about the

purpose of exercises (i.e., that the intervention targeted core strength)

and largely spoke of improvements in terms of felt bodily changes.

We talked about the exercises and which muscles we used.

I felt more in contact with my body, that I used the muscles

around my pelvis and back. They make me stronger, my

balance is better and I have more control over my arm and

leg (ID19, 81 years old, IG).

In the UG, measures were also mostly exercise‐based, yet more

often performed in a gym utilizing a mix of bodyweight exercises,

apparatuses, weights, and endurance‐training equipment. Ap-

proaches were structured around interval‐based training or repeti-

tions and sets. Progress was generally measured through increased

resistance or number of repetitions.

He said I was weaker in one leg and that we were going to

make it as strong as the other. I was to use the leg press‐

machine. I started doing 45 kg, then 60 kg and now I am

doing 65 kg (ID10, 82 years old, UG).

Positive bodily changes were reported by 15 participants across

groups, and were the most important factor in maintaining motiva-

tion. Individual tailoring, variations, and gradual progressions in tasks

and exercises were appreciated and interpreted as evidence of

progress toward their goals.

I am in much better shape now than I was before the

stroke. It must be the training, I'm sure. I am stronger and it

is easier to walk, I hardly use my walker anymore (ID5,

77 years, IG).

Progress in this context comprised not only regaining bodily

control or functioning in ADL, but also gradual improvements in

general strength and endurance. One participant felt that the exer-

cises did not suit them since they differed greatly from their previous

experience of passive treatments in physiotherapy.

3.3 | Meaningful exhaustion

The majority of participants wanted to be challenged, pushed, and

corrected in therapy to bring about progress and a feeling of

achievement. High‐intensity training generated optimism, as the

exertion was interpreted as a sign of normality, or that “the body is

working.”

He always tried to get some momentum into what we were

doing. He tried to get across that if you don't push yourself,

if you don't try then nothing will happen. He didn't say it

but it was there in the way things were done (ID15,

62 years old, UG).

Repetitive training and exercises that were insufficiently tar-

geted or challenging were depicted as negative features that dimin-

ished their commitment.

I got bored with it. It was always the same, we did the same

tasks every time. It made it easier for me to say bye (ID12,

39 years old, IG).

Eleven participants reported feeling very tired for one or

two hours after physiotherapy, particularly in the early stages. For

most, this eased as their endurance improved, which made some feel

more positively about physiotherapy.

No matter how fatigued I felt that day, once I got to the

physiotherapy clinic I just did it. I would not have been able

to cope with the music or noise in a normal gym. My

physiotherapist made me work really hard for a whole hour

and I felt fine (ID10, 82 years old, UC).
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The tiredness following physiotherapy is differentiated from the

daily fatigue with which several of the participants struggled. One

said that, due to their history, they had not thought it possible to

experience such progress, and they were now keen to see how far

training could take them.

3.4 | Interaction: Supportive and demanding

3.4.1 | Trust in professional knowledge

Trust was viewed as the most important aspect of the interaction

with the physiotherapist. Two main features were highlighted: (1)

trust in the physiotherapist's professional opinions and decisions and

(2) feeling safe to be personal in the interaction. All participants

trusted the physiotherapist's knowledge and abilities.

If they had not shown engagement like they did I wouldn't

have known what to do. That would have been my biggest

problem. I wouldn't have known how to get out of that

wheelchair. They worked gradually, every step seemed

unachievable initially, and then you manage. I could not

have done that alone (ID14, 71 years old, UG).

Two participants were told by their physiotherapist that their

goals were unrealistic. Both initially felt disappointed, but they ulti-

mately appreciated the honesty and respected the professional

evaluation.

3.5 | Engagement, presence, and feedback

The participants valued that their physiotherapist showed commit-

ment, exhibited a supportive and understanding attitude, and served

as someone they could talk to. One described his physiotherapist as

“fun and serious” and found both features important, along with the

physiotherapist being “a bit psychologist.” The role of the physio-

therapist as an engaging motivator who expresses engagement dur-

ing challenging times was recognized as essential, and their feedback

during sessions was emphasized as crucial.

You wouldn't put your soul into it like you do when you

hear: Awesome! good job! or things like that. Then you

know that you are doing your best (ID2, 75 years old, UG).

The participants valued the physiotherapist's feedback, whether

in the form of verbal praise or through verbal and/or tactile cues

provided during specific movements or exercises.

She held me and pushed me forward at the same time in a

way that made me straighten up my upper body. It is like it

did something to me, immediately after she finished. It felt

like I could walk better (ID14, 71 years old, UG).

The physiotherapist's presence was deemed important, even

when simply checking in on participants at the gym. Many feared that

they would not be able to maintain their achievements

independently.

4 | DISCUSSION

The participants in this study revealed that interaction with the

physiotherapist, which was guided by felt bodily changes, ranged

from formal/explicit to tacit/implicit. Experiencing positive bodily

changes, along with tailored difficulty and intensity in training, were

essential contributors to the development of meaning and motiva-

tion, regardless of approach. In the interaction between the patient

and the physiotherapist, the latter set the parameters for what to do

and how to do it. Trust and engagement were also paramount and

multifaceted in this context, involving both interpersonal skills and

professional expertise.

4.1 | Embodiment: The missing link

An embodied approach appeared to be more integrated into goal‐
setting and treatment than into assessment. Participants commonly

saw the assessment as being evaluated, rather than playing an active

role. It seems that when the body is viewed from a third‐person
perspective as a biological and biomechanical system, rather than

as an embodied self, an opportunity is missed for an interactive

approach to assessment—one that could edify both patient and

therapist and could clarify how underlying impairments influence

movement problems (Normann, 2020). Previous research has shown

engagement and sense‐making to be facilitated through felt bodily

changes (Normann et al., 2013). Our results highlight the need to

make the assessment not simply a baseline for the physiotherapist's

clinical reasoning, but also a relevant and meaningful learning op-

portunity for the patient.

In the literature, goal‐setting processes are often treated as

single activities isolated from other rehabilitation processes (Plant &

Tyson, 2018), with many barriers to their implementation (Lloyd

et al., 2014). In our material there was a marked difference between

how goal‐setting was carried out in multidisciplinary in‐patient set-
tings and monodisciplinary out‐patient settings. In contrast to the

current literature advocating SMART2 goals for such processes

(Plant & Tyson, 2018), our results suggest that goal‐setting, partic-
ularly in the one‐on‐one setting in practice, is often tacit and implicit

—and to a larger extent evaluated/confirmed through felt bodily

changes. In the multidisciplinary team setting, explicit goals seemed

to have a more overarching, coordinative function. Yet they are still

confirmed and evaluated by bodily changes in the day‐to‐day
therapist–patient interaction. Our findings are supported by

research suggesting that goal‐setting is not separate from the

treatment situation, but rather interlinked and integrated—and thus

often under‐documented (Jung et al., 2017). For the written or
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verbally set goals to make sense, there is a need for coherence be-

tween these and the embodied experiences of the therapy situation.

There were differences between groups in their descriptions of

content, their understandings of the purpose behind the exercises,

and in their accounts of what constituted progress. Felt bodily

change is a key to engagement and sense‐making, although

expressed in different forms. While the participants in the IG spoke

of the progress they made in terms of regaining control of their

bodies, those in the UG measured progress more in terms of

external, quantitative measures. Regardless of approach, it is vital

that progress—the gradual increase in difficulty vis‐à‐vis the pa-

tient's goals—even if not explicit, makes sense, creates engagement,

and facilitates meaning‐making processes. It seems that there was a

stronger emphasis on specificity and on awareness of purpose in

the IG. However, focus on strength and endurance training, such as

that expressed in the UG, is recommended (Saunders et al., 2020).

A combination of approaches, providing both specificity and in-

tensity, as endorsed by Pollock et al. (2014), should also be feasible.

The improvements in strength and endurance were particularly

significant during plateaus in recovery of activity of daily living

(ADL). Such improvements served as a confirmative link between

effort and gains, and as such made the endeavor and exhaustion

meaningful. It is noteworthy that the exhaustion following exercise

was well tolerated and essentially perceived differently than that

associated with fatigue, which more often was related to noisy

environments or social settings with which several participants

struggled in their daily lives. Our findings point to how embodiment

and the co‐construction of meaning, occurring through verbal and

nonverbal actions and physical interactions, are integrated in

physiotherapy practice.

4.2 | Interaction

Interactions, such as that between a patient and a physiotherapist,

are always shaped by self‐regulated norms and established power‐
relations. The participants make sense of each other, their actions,

and their surroundings together through participatory sense‐making

(Fuchs & De Jaegher, 2009). Trust is central to this process. The

expectations of how an interaction with a physiotherapist would

proceed are, in enactive terms, part of a participation genre (Di Paolo

et al., 2018). The patient's acceptance of the physiotherapist as the

decision‐maker in this interaction, is also part of such a genre. The

fact that a physiotherapist possesses the adequate professional

knowledge and will make optimal decisions on the treatment is

implicitly assumed and functions as a premise for the interaction

(Roenn‐Smidt et al., 2020). The physiotherapist's role is complex, as

they are also expected to provide emotional support, as well as to

motivate and to push the patient with regards to intensity in training.

When fulfilling these expectations, the physiotherapist is the regu-

lator of the interaction. We found that the patient's expectations for

physiotherapy are mainly connected to the physiotherapist's traits

and not to the specific content of therapy. Our results are in line with

those by Sheppard et al. (2010), who found that such traits are often

referred to as the physiotherapist's personal characteristics, yet in

practice are impossible to distinguish from their professional manner,

since motivation and communication skills are part of the profes-

sional role. The patient's own role in the interaction is to exert the

required effort. Although patients seemingly “do as they're told” in

physiotherapy, they are autonomous participants and active agents;

they possess the capacity to regulate the interaction through their

efforts. If the central criterion of experiencing positive bodily

changes is not met, the patient may become the regulator of the

encounter by reducing their engagement and efforts or by with-

drawing from therapy entirely.

4.3 | Limitations

This study was conducted in two regions in Norway, limiting the

findings to the Scandinavian health care system. The main features of

physiotherapy treatment, however, are shared internationally, and

applying concepts from enactive theory serve as a theoretical

generalization (Malterud, 2015). We sampled participants strategi-

cally, aiming for a broad sample, but cannot rule out the possibility

that excluded participants may have been able to add valuable con-

tributions. Furthermore, the criteria for participation in the RCT

influenced the sample, as these excluded those with more severe

disabilities. Some interviews were delayed, which might have inter-

fered with the participant's ability to remember events and perhaps

introduced recall bias. Our impression, however, was that most

participants recalled the events clearly.

5 | CONCLUSION

This study highlights how embodiment, along with the co‐
construction of meaning that occurs through verbal and nonverbal

actions and physical interactions, are integral to physiotherapy

practice. Experiencing bodily changes and exertion from post‐stroke
training can facilitate sense‐making, galvanize commitment, and

inspire a positive attitude toward physiotherapy. Trust is an essential

part of the interaction between patient and physiotherapist. Patients

find that a physiotherapist's ability to apply professional knowledge,

to motivate their patients, and to provide emotional support are

fundamental aspects of their role.

5.1 | Implications for physiotherapy practice

‐ Assessments must be made meaningful and instructive for patients

—a process that is facilitated by recognizing the body as the locus

of experience and expression. Simultaneously as being a biological

organism.

‐ Improvements in general fitness contribute significantly to main-

taining motivation during plateaus in ADL‐recovery.
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1 I‐CoreDIST: Individualized Core activation combined with DISTal
functional movement. I = individualized, Core = trunk, D = dual task,
I = intensive, S = specific, stability, somatosensory stimulation, and
T = teaching, training.

2 SMART = Specific, Measurable, Achievable, Realistic, Timely.
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Appendix 1 
Example of clinical reasoning charts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Goals of performance in sitting and assessment of deviations from these

28

GOALS or movement 
competencies

Can?

How is the 
movement 
performed? 
Stability/
instability/BOS?

What specific 
hands-on 
interactions and 
adaptations 
improves 
performance?

Problem?

1)To be able to sit in a 
symmetrical position with 
even weightbearing, good 
contact with the BOS 
(buttocks and feet), trunk 
upright, elongated neck, 
arms by the sides and the 
hands in contact with the 
tights/BOS 

2) While keeping this 
starting position, be able to 
activate core musculature 
to for example achieve 
contact with a therapy ball

3) While keeping this 
starting position with an 
active core, be able to: 
move eyes, move head, lift 
the least affected arm, lift 
the most affected arm, lift 
both arms (as in supine)

Transfer weight to least 
affected side, cross one leg 
over the other.

Transfer weight to most 
affected side, cross one leg 
over the other
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Some common aspects to consider: Pelvic alignment and relation to the BOS? Trunk, 
symmetry/asymmetry of weightbearing? Postural sway? Shape of the thorax? Upright/flexed trunk? 
Position of the head? If flexor dominated: is the patient actively pulling down or sinking? Pattern of 
shoulder movements? Alignment of the shoulder? Subluxation? Influence on postural activity from the 
shoulder/head? Is it easier for the patient to recruit postural activity (length in upper trunk), core 
activation and /or lateral weight transfer if you facilitate upright position by mobilization/realignment of 
the neck/head? Provide support (elevated to 90 degrees) to the upper limbs, and/or elevation of the 
less affected limb? If you realign the pelvis (avoid retraction of affected side) – does this influence 
postural activity? Weight transfer. If you mobilise the hip/pelvis in back leaned sitting – is it then easier 
to adapt to BOS, symmetry? Weight transfer? Influence of the hip/pelvis on core activation/postural 
control etc.

29

Continued

«Pelvic Walk», alternate between 
pushing right and left knee forward

Reach to touch the floor on least 
affected side.

Reach to touch the floor on most 
affected side

Reach up/back/forward with least 
affected arm

Reach up/back/forward with most 
affected arm

Summary of considerations of reasons 
for deviations from optimal 
performance; issues, resources and 
main problem

Potential exercises to address the 
problem?
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Interview guide 

Sequence Theme Opening question 
- Possible questions and probes 

Opening Aim and plan 
for the 
interview,  

Plan for the interview 
Aim, explanation of why we are conducting interviews, the type of 
knowledge they will generate. That knowledge of both positive 
and negative experiences may contribute in the development of 
services.  
 
Disclosure of interviewers’ role as a researcher and 
physiotherapist (not involved in the treatment of any participants 
in this study); that in order to improve clinical practice we need to 
know both what is perceived as meaningful and what is not. 

 The acute 
situation 

Can you tell me about the day you had your stroke? Is there 
anything you remember particularly well? 

- What changed in your body 
- What did you feel, what did you think? 
- Were you with someone? How did they react? 

Is there anything you remember especially well from the first day 
in hospital? 

- Positive, negative experiences, why was this important to 
you? 

Participation 
in daily 
activities and 
training in 
hospital 

Can you describe a normal day in the stroke unit? 
- Can you tell me about your first memory from the stroke 

unit? 
- Can you describe the atmosphere? 
- Did you need help at all? Can you describe the help you 

got? How did you feel about it? 
- Can you tell me about the daily activities on the ward? 

What are your thoughts about these? Is there anything 
you think should have been done differently? What was 
important to you? 

- How do you feel about the contents of a usual day in the 
stroke unit/rehabilitation unit? What was particularly 
good/not great? What would you improve? 

What are your thoughts about the care you received and how it 
was tailored to your needs? 
Can you tell me about the rehabilitation you received in the stroke 
unit at the hospital? 

- Physiotherapy, Occupational therapy, Speech therapy, 
other? 

- Can you describe your first session with the 
physiotherapist? What did you do? What did you learn 
from that first meeting? How were plans made? 

- What did you do in the physiotherapy sessions? (what, 
how, where). Is there anything you remember particularly 
well? 

- What was most important to you in rehabilitation (body 
function, activity, participation levels)? Why was this 
particularly important? Was there anything that you did 



not find useful? What was that? What made you feel that 
way about it? 

- In what way were what you did in rehabilitation useful 
with regards to your difficulties. 

- How were plans for the sessions made 
 

Transfer from 
hospital to 
rehabilitation 
unit or home 
 
Transfer from 
rehabilitation 
unit to home 

Can you tell me about the day you were discharged from the 
hospital/rehabilitation unit to the rehabilitation unit or home? 

- What were your expectations? 
- When did you learn about the discharge? 
- What were your feelings about being discharged? 
- What role did you have in planning when the discharge 

was going to happen? 
- Was anyone else involved in this decision 
- Were any preparations done? What were they and who 

was involved? 
- How did you feel about being discharged? 

(ready/prepared) 
- Can you tell me about that day, from before leaving the 

hospital? What was your expectations, feelings, thoughts? 
- What is the first thing you remember from coming to the 

rehabilitation unit/home? (good, challenging) 
 

 Daily 
activities at 
home 

Can you tell me about a normal day at home? 
- Describe your routines, need for help and access to help if 

needed, thoughts and reflections around this. 
- What kind of therapy/training sessions do you have on a 

regular basis? How do you get to those? How do you feel 
about these? 

- Do you exercise/are you active outside of your regular 
therapy/training sessions? 

- What else do you do in a normal day? 
 

In-
patient/out-
patient 
rehabilitation  

What is the first thing you remember from the rehabilitation unit? 
Can you describe a normal day in the rehabilitation unit? 

- Can you describe the atmosphere? 
- Did you need help at all? Can you describe the help you 

got? How did you feel about it? 
- Can you tell me about the daily activities on the ward? 

What are your thoughts about these? Is there anything 
you think should have been done differently? What was 
important to you? 
 

How do you feel about the contents of a usual day in the 
rehabilitation unit? What was particularly good/not great? Why 
was this important to you? What would you have wanted done 
differently? 
 
Goal setting 
What was your main goal for rehabilitation? 

- How were goals set? 



- What was your role in setting, working towards and 
evaluating goals 

- Did the goals set reflect your needs? 
- Can you describe a situation where goals were brought 

up? When was it brought up, did you express your 
opinions? 

 
Can you tell me about the rehabilitation you received in the 
rehabilitation unit and/or at home? 

- Physiotherapy, Occupational therapy, Speech therapy, 
other` 

- Can you describe your first session with the 
physiotherapist? What did you do? What did you learn 
from that first meeting? How were plans made? 

- What did you do in the physiotherapy sessions? (what, 
how, where). Is there anything you remember particularly 
well? 

- What was most important to you in rehabilitation (body 
function, activity, participation levels)? Why was this 
particularly important? Was there anything that you did 
not find useful? What was that? What made you feel that 
way about it? 

- In what way were what you did in rehabilitation useful 
with regards to your difficulties. 

- How were plans for the sessions made 
 

Closure Rehabilitation 
course 

Did we leave out something that was important to you? Would 
you like to add something? 
 
If you were able to change something about your rehabilitation 
course, what would that be? 

Interview Summary 
How did you find participating in this interview? 
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2017/1961  Rehabilitering og samhandling i sykehus og kommune i tidlig fase etter hjerneslag 

 Nordlandssykehuset HFForskningsansvarlig:
 Britt NormannProsjektleder:

Vi viser til søknad om forhåndsgodkjenning av ovennevnte forskningsprosjekt. Søknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK nord) i møtet 12.10.2017. Vurderingen
er gjort med hjemmel i helseforskningsloven (hfl.) § 10.

Prosjektomtale
Denne studien vil gi kunnskap om effekt av en nyutviklet fysioterapi- og tverrfaglig intervensjon for å
gjenvinne bevegelseskontroll i daglige aktiviteter etter et hjerneslag og innsikt i hvordan brukerne erfarer
rehabilitering etter akutt hjerneslag. Del I av studien skal undersøke om denne nye tilnærmingen, har effekt
på gange, balanse, og fysisk aktivitet sammenlignet med standard oppfølging. Kliniske Skype-møter i
forbindelse med pasientoverflytting inngår for å styrke kontinuitet i fysioterapitjenesten. Utvalget består av
94 deltakere hvor 47 får den nye treningsformen på tvers av helsetjenestenivåene og 47 får standard
oppfølging. Alle testes med ulike måleredskaper etter innleggelse i sykehus og etter 12 uker. Del II av
studien skal undersøke hva slags erfaringer og refleksjoner deltakerne har i forhold til innhold, medvirkning
og samhandling i rehabiliteringsforløpet. Dette undersøkes ved hjelp av kvalitative forskningsintervju med
14-16 deltakere i hver gruppe.

Vurdering

Deltakere/rekruttering
Utvalget består av 94 deltakere hvor 47 får den nye treningsformen på tvers av helsetjenestenivåene og 47
får standard oppfølging.

Det er opplyst at pasienter rekrutteres fra slagenheten ved Nordlandssykehuset i Bodø, der de er innlagt med
akutt hjerneslag. Intervensjonsgruppen er de som er hjemmehørende i Bodø og kontrollgruppen er pasienter
som har Nordlandssykehuset som sitt lokale sykehus, men som er hjemmehørende i de øvrige nevnte
kommuner.

Det beskrives i søknaden at innleggende lege screener om pasientene fyller kriterier for inklusjon, og sender
så melding til prosjektmedarbeider som gir pasienten/pårørende informasjon om studien, samt innhenter
samtykke. For ikke å bryte taushetsplikten må innleggende lege ha samtykke fra pasienten eller pårørende
dersom pasienten ikke er samtykkekompetent, for å videreformidle informasjon om pasienten til
prosjektmedarbeider.



Et eventuelt samtykke til deltakelse må kunne leveres/sendes inn på eget initiativ til prosjektet.

Personer uten eller med redusert samtykkekompetanse
Forskning som inkluderer personer uten eller med redusert samtykkekompetanse kan bare finne sted dersom
eventuell risiko eller ulempe for personen er ubetydelig, personen selv ikke motsetter seg det, og det er
grunn til å anta at resultatene av forskningen kan være til nytte for den aktuelle personen eller for andre
personer med samme aldersspesifikke lidelse, sykdom skade eller tilstand. Det må heller ikke være grunn til
å tro at personen ville motsatt seg deltakelse i forskningsprosjektet hvis vedkommende hadde hatt
samtykkekompetanse. Det er også et krav at tilsvarende forskning ikke kan gjennomføres på personer med
samtykkekompetanse, jf. helseforskningslovens § 18.

Komiteen har vurdert disse krav som oppfylt.

Data
Data skal hentes fra pasientjournal, gjennom kliniske tester og gjennom intervju.

Nye kliniske data ved baseline og etter 12 uker.

Data behandles avidentifisert.

Metode
Alle deltakere skal testes med ulike måleredskaper etter innleggelse i sykehus og etter 12 uker. Del II av
studien gjøres med kvalitative forskningsintervju med 14-16 deltakere i hver gruppe.

Studien er en klinisk randomisert studie, hvor utvalget til intervju skal gjøres gjennom strategiske valg. I
tekst i informasjon-/samtykkeskjema opplyses det at kontrollgruppen får samme tilbud som
intervensjonsgruppen mens pasientene ligger på Nordlandssykehuset. Når de blir utskrevet vil
kontrollgruppen bli fulgt opp av sin hjemkommune med de tiltak som er tilgjengelig der.

Komiteen vurderer at randomiseringen kan medføre bias pga. skjevhet i utvalget. Det antas at de to
gruppene kan være forskjellige mht. utdanning og ressurser. Komiteen har likevel lagt prosjektleders
begrunnelse for randomiseringen til grunn i vurderingen.

Informasjon-/samtykkeskjema
Overskriften på informasjon-/samtykkeskjema er ikke overensstemmende med overskrift/tittel på
prosjektsøknad. På skrivet til kontrollgruppen er det i tillegg påført «en pilotstudie». Dette må det rettes opp
i. Nye korrigerte informasjon-/samtykkeskriv må sendes inn.

Samarbeid med utlandet
Dette beskrives som hjelp til måling av postural kontroll,  EMG og kraftplattform med diskusjoner i
forberedelsesfasen, analyse av data (avidentifisert) og publikasjon av resultater. Det legges til grunn at
vedkommende bidrar til dette der studien gjennomføres, ved Nordlandssykehuset, eller at data overføres
avidentifisert.

Bidrag i analyse av datamaterialet, og det legges til grunn at dette gjelder avidentifisert data. 

Vedtak

Med hjemmel i helseforskningsloven §§ 2 og10 godkjennes prosjektet.

Før prosjektet kan igangsettes må det sendes inn revidert informasjonsskriv i tråd med komiteens
merknader. Skrivet sendes som vedlegg i e-post til post@helseforskning.etikkom.no



Sluttmelding og søknad om prosjektendring
Prosjektleder skal sende sluttmelding til REK nord på eget skjema senest 27.12.2021, jf. hfl. §
12. Prosjektleder skal sende søknad om prosjektendring til REK nord dersom det skal gjøres vesentlige
endringer i forhold til de opplysninger som er gitt i søknaden, jf. hfl. § 11.

Klageadgang
Du kan klage på komiteens vedtak, jf. forvaltningsloven § 28 flg. Klagen sendes til REK nord. Klagefristen
er tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av REK nord, sendes klagen videre til
Den nasjonale forskningsetiske komité for medisin og helsefag for endelig vurdering.

Med vennlig hilsen
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#KOMITELEDER_AKADEMISK_GRAD#
#KOMITELEDER_STILLING#

May Britt Rossvoll
sekretariatsleder
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 Nordlandssykehuset HFForskningsansvarlig:
 Britt Normann Prosjektleder:

Vi viser til søknad om prosjektendring datert 24.8.2018, samt tilbakemelding av 13.09.2018 på vår e-post av
4.9.2018, for ovennevnte forskningsprosjekt. Søknaden er behandlet av leder for REK nord på fullmakt,
med hjemmel i helseforskningsloven § 11.

Vurdering

Oppdatert protokoll av 30.8.18. og oppdatert informasjons-/samtykkeskjema versjon av 24.8.18, er vedlagt..

Det framgår at de omsøkte endringer gjelder endring i inklusjonskriteriene, fra 80 år til 85 år, samt nye
prosjektmedarbeidere, endring av prosjektperiode, økning i antall deltakere, og endring av prosjektets
design.  Det søkes også om endring av rekrutteringsmetode fra inklusjon når pasientene er innlagt på
slagenheten, til at pasienten blir rekruttert ved utskriving fra sykehuset. 

REK minner om at svar på forespørsel om deltakelse ikke bør innhentes i en
konsultasjons-/behandlingssituasjon og det må ikke avkreves et aktivt nei-svar hvis man ikke vil delta. Det
må gis betenkningstid slik at de forespurte kan rådføre seg med andre. Et eventuelt samtykke til deltakelse
må kunne leveres/sendes inn på eget initiativ. Det forutsettes at disse prinsippene blir ivaretatt i prosjektet.

Etter fullmakt er det fattet slikt

Vedtak 

Med hjemmel i helseforskningsloven § 11 godkjennes prosjektendringene.

Endringen godkjennes under forutsetning av at prosjektet gjennomføres slik det er beskrevet i søknaden,
endringssøknaden, oppdatert protokoll og de bestemmelser som følger av helseforskningsloven med
forskrifter. For øvrig gjelder de vilkår som er satt i forbindelse med tidligere godkjenning av prosjektet.



Klageadgang
Du kan klage på komiteens vedtak, jf. helseforskningsloven § 10 og forvaltningsloven § 28 flg. Klagen
sendes til REK nord. Klagefristen er tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av
REK nord, sendes klagen videre til Den nasjonale forskningsetiske komité for medisin og helsefag for
endelig vurdering.

Med vennlig hilsen

May Britt Rossvoll
sekretariatsleder

Lill Martinsen
rådgiver

Kopi til: paul.martin.strand@nordlandssykehuset.no  
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Tove Kaspersen Beyer 
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Saksnr i Elements .: 
2019/6490 

Saksbeh.: 
Julie Rydland Antonsen 
 

Dato: 
04.09.19 

 
Vedrørende personvernkonsekvensvurdering for forskningsprosjekt 

 
Prosjektnummer: 34-19 
 
Prosjekttittel: Innovative physiotherapy in stroke rehab 
 
Prosjektperiode: 01.04.19-31.03.24 
 
Prosjektansvarlig virksomhet: Nordlandssykehuset HF 

 
 
 

1. Vurdering fra personvernombudet 
 
Rettslig grunnlag 
I prosjektet behandles både alminnelige personopplysninger og særlige kategorier av 
personopplysninger (helseopplysninger). Behandling av personopplysninger i prosjektet har 
hjemmel i følgende behandlingsgrunnlag: 

- Personvernforordningen artikkel 6 første ledd bokstav e) og artikkel 9 annet ledd bokstav 
j) 

- Spesialisthelsetjenesteloven § 3-8 3., jf. helseforskningsloven § 35 
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Personvernombudets vurdering er at den planlagte behandlingen av personopplysninger vil 
overholde prinsippene i personvernforordningen. 
 
Håndtering av personopplysningene 
Personopplysningene i prosjektet skal håndteres på sikker måte. Det anbefales at det opprettes 
område for sikker lagring på Nordlandssykehusets server, og at alle personopplysninger i 
prosjektet lagres på dette filområdet. Seksjon for forskning kan bistå på dette punkt. Ta kontakt 
på forskning@nordlandssykehuset.no.   
 
Personvernombudets anbefaling 
Personvernombudet gir sin anbefaling til gjennomføring av prosjektet, forutsatt at følgende 
punkter følges: 

- Alle endringer i prosjektet må meldes til personvernombudet. 
- Det skal ikke samles inn og behandles flere personopplysninger enn det som er 

nødvendig for å oppfylle formålet med kvalitetsprosjektet.   
- Alle personopplysninger skal slettes eller anonymiseres ved prosjektets avslutning.  
- Det skal gis tilbakemelding til personvernombudet når personopplysningene er slettet.  

 
Personvernombudets vurdering er at behandlingen av personopplysningene i prosjektet vil være i 
samsvar med personvernlovgivningen, forutsatt at behandlingen gjennomføres i tråd med 
opplysningene i meldeskjemaet. Det presiseres at det er prosjektleders ansvar å påse at prosjektet 
følger gjeldende lovkrav.  
 

Med vennlig hilsen 
 
 
 
Julie Rydland Antonsen 
Personvernombud 
 
 
 

2. Avgjørelse fra ledelsen 
 
 
 
Prosjektet godkjennes under forutsetning at anbefaling fra personvernombud følges. 
 
 
 
Med vennlig hilsen 
 
 
Alisa Larsen 
Informasjonssikkerhetsansvarlig 
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FORESPØRSEL OM DELTAKELSE I FORSKNINGSPROSJEKTET 

INNOVATIV FYSIOTERAPI I REHABILITERING 
ETTER HJERNESLAG I SUB-AKUTT FASE -EN 
PROSPEKTIV RANDOMISERT KONTROLLERT 
OG KVALITATIV STUDIE 
 
Dette er et spørsmål til deg om å delta i et forskningsprosjekt for å undersøke effekten av to typer fysioterapi 

når gitt i de 12 første ukene etter utskriving fra slagenhet samt erfaringer med tjenestene. Deltakerne i 

prosjektet vil bli tilfeldig inndelt i to grupper, den ene gruppe vil få behandling med fysioterapi type A og den 

andre med fysioterapi type B. Begge intervensjonene er i tråd med nasjonale retningslinjer for behandling og 

rehabilitering etter hjerneslag. For å få innsikt i erfaringer med innhold og forløp i rehabilitering etter 

hjerneslag vil enkelte deltakere fra begge grupper bli intervjuet.  

Du er forespurt om å delta fordi du har hatt et hjerneslag og er innlagt slagenheten ved Nordlandssykehuset i 

Bodø eller Sykehuset Levanger som følge av dette. Nordlandssykehuset er ansvarlig for forskningsprosjektet.  

 

HVA INNEBÆRER PROSJEKTET? 

Som deltaker i studien vil du etter utskrivning fra slagenhet på sykehus få fysioterapibehandling type A eller B i 

12 uker uansett om behandlingen foregår på rehabiliteringsinstitusjon eller i din hjemkommune. Begge gruppene 

får lik mengde fysioterapi. 

Hvis du skal til rehabiliteringsinstitusjon innebærer deltakelse i studien daglig trening med fysioterapeut i inntil 

60 minutter på hverdager. I tillegg gjennomføres egentrening i 5-10 minutter i samarbeid med hjelpere eller på 

egenhånd (5-10 minutter).  

Dersom du reiser hjem i løpet av de 12 oppfølgingsukene vil du ha trening hos fysioterapeut i din hjemkommune 

tre ganger i uka og egentrening 30 minutter per dag tre dager uka. Treningen kan deles opp og vil til enhver tid 

tilpasses din dagsform og ditt funksjonsnivå. 

I prosjektet vil vi innhente og registrere opplysninger om deg. En fysioterapeut, som ikke er involvert i 

gjennomføring av behandlingene, vil hente følgende informasjon fra din journal: alder, kjønn, type og tidspunkt 

for hjerneslag, medikamenter/medisinsk behandling, sosial status og funksjonsnivå før slaget.  

Videre vil fysioterapeuten gjennomføre tester som undersøker gange, balanse og funksjon i daglige aktiviteter før 

utskrivning fra slagenheten og etter 12 uker. Det vil   bli foretatt målinger av balanse i sittende og stående ved å 

bruke en trykkmatte som registrerer tyngdepunkt i sittende og en kraftplattform som gjør samme registreringer i 

stående stilling hvis du greier å stå. Du vil få utdelt en aktivitetsmåler (liten brikke i et elastisk belte) som måler 

fysisk aktivitet og antall skritt som du skal ha på deg i  



Innovativ fysioterapi i rehabilitering etter hjerneslag i sub-akutt fase -en prospektiv randomisert kontrollert 
og kvalitativ studie 

Side 2 / 5  

 

de første 7 dagene etter testing. Du vil bli bedt om å fylle ut spørreskjemaer som omhandler din opplevelse av 

egen livskvalitet. 

Hvis du ikke har store språkvansker som følge av hjerneslaget kan du bli forespurt om å delta på intervju. 

Deltakelse innebærer en samtale med en i løpet av oppfølgingsperioden på 12 uker. I intervjuene vil fokus være 

på hvordan du opplever fysioterapi, innhold, medvirkning og overføringsfasene i din rehabilitering. Intervjuene 

vil vare ca. én time og vil bli tatt opp og lagret som lydfil.  

Informasjonen som innhentes fra din journal og testresultater vil oppbevares adskilt fra dine personopplysninger 

på Nordlandssykehusets forskningsserver og i et låsbart skap som kun prosjektleder og prosjektmedarbeider har 

tilgang til. 

MULIGE FORDELER OG ULEMPER 

Som deltaker i studien vil du bidra til innsamling av data som vi håper å bruke til å framskaffe kunnskap som 

kan bidra til å kvalitetssikre fysioterapi etter et hjerneslag.   

Du vil motta intensiv og individuelt tilpasset trening utført av godt kvalifiserte fysioterapeuter. Det kan ses som 

en fordel at du er sikret oppfølging i 3 måneder etter hjerneslaget. Treningen er i tråd med de gjeldende 

nasjonale retningslinjer for behandling og rehabilitering etter hjerneslag. Om du velger å delta i studien eller 

ikke vil det ikke ha noen konsekvenser for din videre rehabilitering.  

Det er ingen risiko ved å delta i studien. En mulig ulempe kan være at testing kan oppleves som slitsomt. 

Testingen vil imidlertid tilpasses din kapasitet og dagsform og du kan når som helst be om pauser underveis.  

Hvis du blir intervjuet kan du bidra med viktig kunnskap om hvordan rehabilitering etter et hjerneslag oppleves 

fra ditt ståsted. Det vil bli tatt hensyn til at noen opplever at de blir fortere sliten etter et hjerneslag. Det vil 

også tas hensyn til at noen av temaene som tas opp kan være følelsesmessig vanskelig å snakke om. Du kan til 

enhver tid si fra om dette og vi kan unngå disse temaene eller sette av tid til å snakke om dette etter intervjuet 

 

FRIVILLIG DELTAKELSE OG MULIGHET FOR Å TREKKE SITT SAMTYKKE 

Det er frivillig å delta i prosjektet. Dersom du ønsker å delta, undertegner du samtykkeerklæringen på siste 

side. Du vil få betenkningstid slik at du kan rådføre deg med andre. Du kan når som helst og uten å oppgi noen 

grunn trekke ditt samtykke. Dette vil ikke få konsekvenser for din videre behandling. Dersom du trekker deg fra 

prosjektet, kan du kreve å få slettet innsamlede opplysninger, med mindre opplysningene allerede er inngått i 

analyser eller brukt i vitenskapelige publikasjoner. Dersom du senere ønsker å trekke deg eller har spørsmål til 

prosjektet, kan du kontakte: 

Britt Normann (prosjektleder), britt.normann@nordlandssykehuset.no, tlf: 99614941 

Marianne Sivertsen (prosjektmedarbeider), marianne.sivertsen2@nordlandssykehuset.no, tlf: 90536992 
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HVA SKJER MED INFORMASJONEN OM DEG?  

Informasjonen som registreres om deg skal kun brukes som beskrevet i hensikten med studien. Du har rett til 

innsyn i hvilke opplysninger som er registrert om deg og rett til å få rettet eventuelle feil i de opplysningene 

som er registrert. 

Alle opplysningene vil bli behandlet uten navn og fødselsnummer eller andre direkte gjenkjennende 

opplysninger. En kode knytter deg til dine opplysninger gjennom en navneliste.  

Prosjektleder har ansvar for den daglige driften av forskningsprosjektet og at opplysninger om deg blir 

behandlet på en sikker måte.  Informasjon om deg vil bli anonymisert eller slettet senest fem år etter 

prosjektslutt.  

 

FORSIKRING 

Deltakerne i studien er dekket gjennom pasientskadeloven  

 

ØKONOMI  

Deltakelse i studien medfører ingen utgifter for deg ut over den egenandel man vanligvis betaler hos 

fysioterapeut. Pasientreiser dekker kostnader til transport til og fra testing og behandling hos fysioterapeut.  

 

GODKJENNING 

Prosjektet er godkjent av Regional komite for medisinsk og helsefaglig forskningsetikk, REK. (2017/1961) 
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SAMTYKKE TIL DELTAKELSE I PROSJEKTET 

 

JEG ER VILLIG TIL Å DELTA I  PROSJEKTET  

 

 

 

Sted og dato Deltakers signatur 

 

 

 

 Deltakers navn med trykte bokstaver 

 

 

 

 

Stedfortredende samtykke 

Som nærmeste pårørende til _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (Fullt navn) samtykker jeg til at hun/han kan 

delta i prosjektet. 

 

 

Sted og dato Pårørendes signatur 

 

 

 

 Pårørendes navn med trykte bokstaver 

 

 

Jeg bekrefter å ha gitt informasjon om prosjektet   

 

Sted og dato Signatur 

 

 

 

 Rolle i prosjektet 

 



 

 

 


