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Abstract 

 

Stroke is a time-critical condition in which early recognition, accurate triage, and rapid 

access to appropriate treatment are essential for improving outcomes and reducing 

disability. In geographically large regions, where advanced stroke treatments like 

thrombectomy are centralised in regional stroke centres, prehospital decisions are 

particularly important. This thesis explores how video consultation between ambulance 

nurses (ANs) and neurologists can support assessment, decision-making, and 

collaboration in the prehospital stroke chain of care. The work is grounded in caring 

science and informed by theories of interprofessional collaboration, professionalism, 

implementation science, and critical realism. The overarching aim was to explore the 

introduction and implementation of video consultation in prehospital stroke care, with a 

particular focus on interprofessional collaboration between ambulance nurses and 

neurologists. 

The thesis is based on four studies conducted within the regional project Video support 

in the PreHospital Stroke chain of care (ViPHS) in Västra Götaland, Sweden. 

Simulation-based, pilot, feasibility, and process evaluation designs were used to examine 

collaboration, workflow, transport decisions, and implementation processes related to 

video consultation in prehospital stroke care. 

The findings suggest that video consultation may create a shared visual context in which 

ANs and neurologists can assess patients together in real time. This appeared to support 

communication, shared clinical reasoning, and mutual understanding of each other’s 

professional roles and working conditions. Compared with traditional telephone 

consultations, video consultation may contribute to a more dialogical and collaborative 
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ii 

form of interaction. Participants described increased confidence in assessment and 

decision-making, and the intervention appeared to support more accurate triage, 

particularly for patients with suspected large vessel occlusion who might benefit from 

direct transport to the regional stroke centre. Quantitative findings indicated tendencies 

toward fewer secondary transfers and shorter time to thrombectomy, although no 

statistically significant differences in patient outcomes could be demonstrated. 

The implementation process also revealed important challenges. Technical reliability, 

workflow integration, organisational readiness, and access to equipment influenced 

whether video consultation could become integrated into routine care. The findings 

further highlighted relational and ethical tensions, including the risk that attention could 

shift from the patient to the screen, potentially affecting caring presence and patient 

interaction. Successful implementation appeared to depend not only on technology, but 

also on training, leadership support, feedback structures, local ownership, and shared 

understanding of the intervention’s purpose and value. 

This thesis demonstrates that video consultation in prehospital stroke care is feasible and 

has the potential to strengthen interprofessional collaboration, support triage decisions, 

and contribute to more equitable access to specialised stroke care. The findings suggest 

that the primary value of the intervention lies not only in the technology itself, but in 

how it enables shared responsibility, trust, and collaborative clinical reasoning across 

professional and organisational boundaries. Sustained implementation requires stable 

technical systems, supportive organisational conditions, and continued attention to the 

ethical and relational dimensions of care.
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Prologue: Two pathways 

It begins on an ordinary Tuesday morning. Anna, seventy years old, is at the kitchen 

table. As she reaches for her coffee cup, her right hand fails her. The cup slips and falls, 

dark liquid spreading across the wood. She tries to call out, but her speech is slurred, her 

mouth drawn to one side. Her husband sees what is happening. He dials the emergency 

number. 

Within minutes the ambulance arrives. Ambulance nurses lift her onto the stretcher, 

check her strength, her gaze, her speech. In the back of the ambulance, a video link is 

activated. On the small screen, a neurologist on call in the regional stroke centre appears. 

After a rapid examination conducted through the camera and the hands of the nurses, the 

conclusion is clear: a suspected large vessel occlusion. The instruction is firm. “Bypass 

the local hospital. Go directly to the thrombectomy centre.” 

The ambulance cuts through the traffic with blue lights flashing and sirens wailing, 

racing straight toward the regional stroke centre. In the angiography suite, catheters are 

threaded through vessels until they reach the clot. The blockage is removed; blood flow 

is restored. By that evening Anna can move her hand slightly. By the next day she can 

form short sentences. Rehabilitation is demanding, but progress is steady. 

Three months later, she is walking independently. Her right arm is weaker and her speech 

slower, but she is living at home, managing daily life without external help. She cooks, 

shops, and cares for her grandchildren. The stroke has left a mark, but she has regained 

her independence. 

But on another path, the story is different: The ambulance takes Anna to the nearest 

primary stroke hospital. A computer tomography scan confirms the stroke, and 

thrombolysis is started. But the clot is large and does not dissolve. Time passes. After 
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the neurologist consults the neurologist on call at the regional stroke centre, a transfer to 

the thrombectomy centre is arranged. By the time she reaches the angiography suite, the 

hours have slipped away. The clot is finally removed, but brain tissue is already lost. 

That evening Anna lies in the stroke unit with dense weakness on her right side and 

minimal speech. Rehabilitation begins, but progress is limited. 

Three months later she is dependent on a wheelchair. She requires daily assistance with 

dressing, meals, and personal care. She can understand much of what is said to her but 

struggles to respond. She remains at home with her husband, but only with substantial 

support from community services. Her life, and theirs, is permanently altered. 

Two doors, two futures. One leads to early recognition, direct transport, and 

thrombectomy with the possibility of recovery and independence. The other leads to 

systematic delay, and into a life of severe disability. 

This story, though fictional, reflects real-life situations that occur daily in prehospital 

emergency care. The difference between these two pathways often depends on the first 

minutes of care and on recognition, communication, and collaboration between 

professionals. The following chapter introduces the context and purpose of this thesis, 

which explores how digital tools, such as video consultation, can support 

interprofessional collaboration and equitable emergency care. 
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1. Introduction 

Emergency medical services (EMS) are challenged today. These challenges include new 

demands, an older population with complex health problems, and the tendency in society 

to care for more patients outside the hospital simultaneously as healthcare becomes more 

specialised and centralised. Equal healthcare should be available to all, and patients’ 

needs should dictate priorities. The overall purpose of this thesis is to explore how 

interprofessional collaboration unfolds and develops in prehospital stroke care when 

supported by video consultation. This thesis addresses how video-supported consultation 

influences interprofessional collaboration, communication, and decision-making 

between ambulance nurses (ANs) and neurologists in time-critical stroke care.  

Suspected stroke is a common reason for EMS dispatch, and research that supports this 

claim is presented in background 2.2. When a suspected stroke is received in a hospital, 

hospital teams are chasing seconds, as it is well known that every second counts: “time 

is brain”. Early access to appropriate stroke care is associated with improved patient 

outcomes. The right level of care, in this case, is not always the closest local hospital.  

This is where the innovation described in this thesis takes place: live video streaming 

from the ambulance enables remote specialist involvement in prehospital stroke 

assessment and transport decision-making. This thesis takes its starting point in the 

prehospital context. ANs work in various and unpredictable environments and encounter 

patients with a wide range of conditions and care needs. They are also accustomed to 

collaborating with other professionals both on site (fire and rescue services and/or 

police) and remotely (primary care and specialist physicians in hospital settings). In this 

thesis, the focus is on interprofessional collaboration between ANs and neurologists 

specialising in stroke care when meeting a person suffering from a suspected stroke. 
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Digitalisation creates new possibilities for healthcare communication and collaboration. 

As a part of healthcare digitalisation, consultations between ANs and remote specialists 

are increasingly possible; not only by telephone but also through video. Video 

consultation introduces a different form of remote collaboration between prehospital and 

hospital-based clinicians. 

Communication and collaboration are central to patient safety in healthcare. Previous 

research has examined teamwork in hospital settings and at accident scenes but less is 

known about collaboration between prehospital and intrahospital clinicians, particularly 

when supported by video collaboration.  

The thesis is based on a regional project: Video support in the Prehospital Stroke chain 

(ViPHS), conducted in the region of Västra Götaland (VGR) between 2017 and 2022. 

In this project ANs, when suspecting severe stroke, initiate a video consultation with a 

regional stroke specialist on call for assessment and decision-making regarding 

treatment and transport.  

The thesis consists of four studies that examine video-supported consultation in 

prehospital stroke care from complementary perspectives, including simulated 

collaboration, clinical feasibility, regional scale-up, and process evaluation. Together, 

the studies explore how video consultation is introduced, used, and experienced in 

relation to interprofessional collaboration, clinical decision-making, implementation, 

and transport pathways in acute stroke care.  

The development of healthcare should always be guided by ethical values, patient 

benefits, and safety, rather than by technological possibilities alone. While digital 

innovations such as video consultation and artificial intelligence offer new opportunities 

for support and analysis, they also require critical reflection regarding their implications 

for human interaction and professional responsibility. This thesis is written from a caring 
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science perspective in which the ethical and relational aspects of care are central. This 

work explores how video-supported collaboration is introduced and used in prehospital 

stroke care.  

It is written primarily for researchers and clinicians within prehospital and caring 

science, but also for healthcare developers, educators, and policymakers interested in 

digital transformation and interprofessional collaboration. 

1.1 Setting the scene: The prehospital stroke chain of 

care in the region of Västra Götaland (VGR) 

The study was conducted in VGR, Sweden, a geographically large region that includes 

both densely populated urban areas and sparsely populated rural municipalities. 

Advanced stroke treatment, including endovascular thrombectomy (mechanical clot 

removal), is centralised in the regional stroke centre at Sahlgrenska University Hospital 

in Gothenburg. The location of the stroke centre on the western edge of the region means 

that patients in several parts of VGR have long transport distances to thrombectomy-

capable care, which creates challenges for time-critical stroke treatment pathways. In the 

prehospital phase, patients with suspected stroke in Sweden are assessed by ANs, 

registered nurses who have completed one year of specialist education in prehospital 

emergency care. The clinical assessment follows regional ambulance treatment 

guidelines and begins with an ABCDE evaluation (Airway, Breathing, Circulation, 

Disability, Exposure) (FLISA, 2017). If stroke is suspected, a neurological assessment 

is conducted using the modified National Institutes of Health Stroke Scale (mNIHSS), 

which is a simplified version of the NIHSS designed for use in prehospital settings 
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(Meyer and Lyden, 2009). The mNIHSS supports ambulance clinicians in identifying 

stroke symptoms and estimating stroke severity to guide triage and transport decisions. 

Regional triage guidelines specify that patients with suspected stroke who scored two or 

more points on the mNIHSS and are located within 45 minutes transport time from the 

regional stroke centre may be discussed with the on-call neurologist for potential direct 

transport to Sahlgrenska University Hospital. Patients located outside this geographical 

radius are typically transported to the nearest hospital capable of performing diagnostic 

imaging and administering thrombolysis (clot-dissolving therapy). If imaging reveals a 

large vessel occlusion (LVO) and the patient is eligible for thrombectomy, a secondary 

transfer to the regional stroke centre is initiated according to the local guidelines. 

However, such secondary interhospital transfers may introduce delays in treatment for 

patients requiring thrombectomy (Fassbender et al., 2020, Romoli et al., 2020). Although 

patients are often transported to the nearest hospital for initial assessment, the 

geographical location of the regional stroke centre means that for patients with LVO, 

this pathway may, in practice, increase the overall distance to definitive care, as those 

individuals requiring thrombectomy must subsequently undergo secondary interhospital 

transfer. In contrast, patients who respond to thrombolysis may benefit from reduced 

treatment delays by being taken to the local hospital first. 

To address these challenges in prehospital stroke triage, digital tools enabling real-time 

collaboration between ANs and neurologists have increasingly been explored, including 

video-supported consultation. 
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2. Background 

The purpose of this background chapter is to situate the thesis within the broader context 

of prehospital emergency care and video-supported interprofessional collaboration. It 

provides an overview of the organisational and clinical contexts that frame the studies 

and summarises previous research relevant to the thesis. 

2.1 The evolution of Swedish Emergency Medical 

Services (EMS) 

In 2005, a significant shift occurred within Swedish EMS. The National Board of Health 

and Welfare (Socialstyrelsen) made the decision that each ambulance should be staffed 

with at least one registered healthcare practitioner. This resulted in all Swedish 

ambulances being staffed with at least one registered nurse (RN) or other licensed 

healthcare personnel (Suserud, 2005, Lindström et al., 2015). The RN may also 

undertake a specialised education in ambulance care, leading to the protected title AN. 

Additionally, a third category of personnel working in ambulances are Emergency 

Medical Technicians (EMTs). EMTs are not authorised to administer medications. In 

situations where a physician is not present, which only occurs in exceptional cases, it is 

the AN who holds the ultimate medical responsibility. They are required to adhere to 

and make decisions based on the treatment guidelines set by the region (Lindström et 

al., 2015, Sundström and Dahlberg, 2012). In this thesis, the term ‘AN’ will be used to 

describe the clinicians responsible for patient care within the ambulance setting.  

In Sweden, ambulances may be operated by private providers or by regional EMS 

organisations affiliated with hospitals. According to the Swedish National Board of 
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Health and Welfare’s regulations on ambulance healthcare, it is up to each region to 

establish a plan for EMS in their geographic area. The plan involves goals, set resources, 

and the organisational structure of EMS (Socialstyrelsen, 2009). In practice, this means 

that regions differ from each other regarding available equipment, medications, and 

clinical guidelines. 

The EMS operates 24/7, providing care to individuals of all ages with diverse care needs, 

across various environments. This is often done with limited information and in cases 

where communication with the patient and/or their significant others is constrained 

(Sundström and Dahlberg, 2012, Bruce and Suserud, 2005). At the same time, as the 

shift in education occurred, so did the expectations at EMS. Up until 2005, the focus for 

EMS has primarily been on transporting the patient from their location to the Emergency 

Department (ED), according to the principle of ‘load and go’ (Lindström et al., 2015). 

Today ANs are expected to perform complex assessment and make decisions about 

patients’ continuous care, often with limited information. The evolution of ambulance 

care has provided AN with choices concerning the ongoing care of patients and 

determining the most appropriate level of care based on the seriousness of the situation 

and the patient’s needs. This encompasses options such as hospital transport, referral to 

primary care, or facilitating on-scene self-care, all of which are regarded as primary 

alternatives. Hospital transportation may involve the ED, or in cases where the AN 

suspects conditions like stroke, acute coronary syndrome, or hip fracture, they can 

directly refer the patient to specialised care units (Bruce and Suserud, 2005, Lindström 

et al., 2015).  

Societal expectations of EMS have also expanded. Patients now often seek EMS 

assistance for non-urgent issues that do not necessarily require emergency intervention 

(Lindström et al., 2015, Williams, 2012). Swedish EMS face numerous challenges, 

which include the need for better collaboration, more knowledge support, and difficulties 
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sharing patient information (Socialstyrelsen, 2023a, Hedqvist and Herrera, 2025). 

Coordination issues exist with other emergency services, especially in cases involving 

mental health issues, complex care needs, or potential violence (Socialstyrelsen, 2023c). 

There is a perception that EMS primarily deals with life-threatening situations, which 

contradicts reality. Previous studies (Lederman et al., 2020, Ebben et al., 2017, Höglund 

et al., 2020) show that non-conveyance patients represent a large proportion of the 

patients handled by EMS daily. EMS today faces new challenges driven by demographic 

and societal changes. An ageing population, combined with more people receiving care 

at home, means patients with complex needs are increasingly encountered outside 

hospital settings. This requires improved coordination between health and social care to 

prevent avoidable emergencies (Hedqvist and Herrera, 2025, Socialstyrelsen, 2023a). 

ANs often meet patients in real-life situations that are not controlled or prepared. 

Because of this, they are more often exposed to social problems like mental illness, drug 

or alcohol abuse, and violence. This makes ANs important witnesses of care needs that 

are not being met. If these needs are ignored, patients may require emergency care again 

and again (Socialstyrelsen, 2023a). These factors, combined with increased ambulance 

workload, have led to longer response times and growing pressure on ANs (Strum et al., 

2022, Jensen et al., 2024). 

2.2 Stroke and the role of EMS 

Stroke is currently one of the leading causes of death and long-term disability worldwide, 

ranking second in terms of mortality (Feigin et al., 2022, Socialstyrelsen, 2024). Its 

impact extends beyond the individual patient, affecting both relatives and society at 

large. Globally, the economic burden of stroke is substantial, with estimated costs 

reaching up to 721 billion USD annually (Feigin et al., 2022). Advances in acute stroke 
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treatment, such as thrombolysis (clot-dissolving therapy) and mechanical 

thrombectomy, have significantly improved outcomes when administered rapidly 

(Goyal et al., 2015, Rodrigues et al., 2016). However, the effectiveness of these 

treatments is highly time-dependent, and delays in treatment can significantly reduce the 

potential benefits (Saver et al., 2016). 

In a Swedish context, stroke represents a major public health concern. Stroke also 

represents the most expensive somatic disease in Sweden, with an annual cost of 

approximately SEK 19 billion and the highest number of care days (Socialstyrelsen, 

2024). Stroke statistics encompass both cerebral infarction and cerebral haemorrhage. 

According to data from the Swedish National Board of Health and Welfare, 

approximately 26,400 people suffered a stroke in Sweden in 2023, resulting in around 

5,500 deaths that same year (Socialstyrelsen, 2024, Appelros et al., 2014). 

Time plays a critical role in stroke care. The patient's ability to seek help is not the sole 

determinant; the organisation and quality of prehospital care also influence time-to-

treatment (Andersson et al., 2018). Moreover, the timely administration of appropriate 

treatment is of utmost importance in acute stroke cases. Treatment options, such as 

thrombolysis, thrombectomy, or neurosurgery, depend on factors such as stroke type, 

size, and proximity to specialised facilities. In Sweden, thrombectomy and neurosurgery 

are available only at university hospitals or regional stroke centres. The introduction of 

thrombectomy has brought about a significant transformation in the management of 

severe ischemic strokes (Rodrigues et al., 2016, Goyal et al., 2015). However, the 

potential for providing effective and equitable care is presently constrained due to the 

time-sensitive nature of treatment. A delay of just one hour can significantly diminish 

the efficacy of thrombectomy (Saver et al., 2016). 
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The EMS plays a crucial role in the stroke care continuum, with over 70% of stroke 

patients in Sweden being transported to hospital through EMS assistance (Andersson et 

al., 2018). The duration of time spent in the prehospital phase of stroke care is important 

for patient outcomes (Fassbender et al., 2013). This is especially critical for individuals 

residing at a considerable distance from regional stroke centres.  

In prehospital settings, simplified adaptations of the hospital-based National Institutes 

of Health Stroke Scale (NIHSS) are used. These include, for example, mNIHSS, Acute 

Test, and FAST, and are designed to streamline the assessment process. Typically, when 

stroke is suspected, patients are initially transported to the nearest local hospital for 

computed tomography (CT). If the CT results indicate a LVO requiring mechanical 

removal, the patient is subsequently transferred to a regional stroke centre for 

thrombectomy. International studies have demonstrated that this approach may result in 
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Given that most stroke patients utilise EMS and considering the critical importance of 
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care pathway, from the dispatch centre to EMS and the receiving stroke unit, synchronise 

their diagnostic processes and decision-making, this can substantially reduce the time 

required to initiate treatment (Magnusson et al., 2022, Wireklint Sundström et al., 2017). 

These findings indicate that the entire early chain of care is relevant when studying 

prehospital stroke management. 

2.3 Interprofessional collaboration, professional 

roles, and -identity 

This thesis is primarily focused on the interprofessional collaboration between ANs and 

neurologists which is recognised as essential for safe and effective healthcare delivery 

(D'Amour et al., 2005, Weller et al., 2014).  

Nursing education in Sweden has undergone significant changes. Since July 1st, 1993, 

professional certification has been required to be accompanied by a formal three-year 

education programme aligned with European Union (EU) regulations. Upon completion 

and approval of their education, the student is awarded a professional degree as well as 

a bachelor's degree (Kapborg, 1998).  

The medical profession has historically demanded a comprehensive university education 

and has enjoyed high status for multiple centuries. Physicians in Sweden are licensed 

healthcare professionals. Specialist competence requires medical licensure followed by 

specialist training (ST), which under current regulations comprises a minimum of five 

years and six months, including basic clinical training (BT) before a physician can 

achieve specialisation, for example, in neurology (Socialstyrelsen, 2023b). 

All healthcare personnel are governed by the Healthcare Act, SFS 2017:30. According 

to this law, everyone in need of care has an equal right to receive care, and those with 
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the greatest need should be prioritised first (SFS 2017:30). Both nurses and physicians 

are also covered by SFS 2010:659, which means that these are professions requiring 

professional licensure (SFS 2010:659). 

To fully understand the dynamics of the collaboration between ANs and neurologists, it 

is important to also consider the professional identity and hierarchies that influence how 

these roles interact within the healthcare system. 

In scientific terms, a profession represents a form of expert work based on specialised 

knowledge, formal education, and a degree of autonomy (Abbott, 2014, Brante et al., 

2019). Professional knowledge is developed through both theoretical education and 

practical experience. In healthcare, different professions are characterised by distinct 

knowledge bases, responsibilities, and degrees of decision-making authority. These 

differences shape how professionals understand their own roles and how they interact 

with other professional groups (Weller et al., 2014). 

During the transition from student to professional, nurses face emotional challenges such 

as stress, anxiety, fear and even shock, among novices. This journey reshapes attitudes, 

values, and understanding of the role’s boundaries. Concurrently, nurses strive to foster 

confidence and skills in clinical areas, encompassing assessment, communication, 

critical thinking, caring, and management. Whether novice or experienced, nurses 

underscore the necessity of blending theoretical and practical knowledge for 

competence. Simultaneously, understanding the confines of professional and practical 

limits plays a crucial role in ensuring a successful transition (Arrowsmith et al., 2016). 

First-year students in health and social care programmes already possess a relatively 

strong professional identity (Adams et al., 2006). Professional identity, as a form of 

social identity, relates to group interactions in the workplace and to how individuals 

compare and distinguish themselves from other professional groups. Professional 
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identity develops over time and encompasses understanding of professional practices 

and the cultivation of a profession's talents and values (Weller et al., 2014, Hall, 2005). 

It can be described as the attitudes, values, knowledge, beliefs, and skills shared with 

others within a professional group, relating to the individual's professional role, thus 

constituting a matter of subjective self-conceptualisation associated with the adopted 

work role (Weller et al., 2014). 

While fostering a professional identity as an RN or physician holds considerable value, 

it is essential to acknowledge its inherent drawbacks. Psychologically, a clear division 

emerges between 'us' and 'them,' often rooted in the concepts of 'our' and 'your' group. 

In accordance with social identity theory, individuals belonging to a particular 

professional group tend to perceive the characteristic attributes of their own group in a 

favourable light, while viewing those of other groups with a hint of scepticism. Such 

dynamics may create barriers to effective communication and collaboration and can 

reinforce hierarchical structures within healthcare teams (Weller et al., 2014, Reeves et 

al., 2017). Previous studies have shown that physician–nurse collaboration may be 

influenced by hierarchical structures within healthcare organisations. Such hierarchies 

may affect communication, professional boundaries, teamwork, and patient safety 

(Reeves et al., 2017, Weller et al., 2014). 

Professional work is also shaped by organisational and managerial logics. Evetts 

describes how professionalism may be influenced by organisational demands, 

standardisation, and accountability (Evetts, 2011). In healthcare, such processes may 

affect professional relationships, autonomy, and the balance between organisational 

efficiency and professional values (Weller et al., 2014, Evetts, 2011).  

 
15 

2.4 Interprofessional collaboration in practice: 

Challenges and the case of ANs and neurologists 

Trust, respect, and balanced power relations have been described as important conditions 

for interprofessional collaboration (House and Havens, 2017). The modernisation within 

healthcare has led to an increase in multi-professional teamwork. Effective collaboration 

among different professional groups enhances the quality of care (Adams et al., 2006, 

Weller et al., 2014, Humphris and Hean, 2004). This collaboration takes place in a 

various of environments, for example, the ED, in integrated chain of care, and in primary 

care facilities (Plochg et al., 2009). Research, however, indicates that communication 

systems have not kept pace with this evolution. Deficient communication and 

interprofessional collaboration have a negative impact on patient safety (Weller et al., 

2014, Matziou et al., 2014). There are numerous studies that have shown that inefficient 

communication can be linked to patient safety issues (House and Havens, 2017, Matziou 

et al., 2014).  

Previous research suggests that interprofessional collaboration often requires flexibility, 

role negotiation, and understanding of other professions’ expertise (Humphris and Hean, 

2004). Schot et al. describe three ways in which healthcare professionals contribute to 

interprofessional collaboration: bridging gaps, negotiating overlaps, and creating spaces 

(Schot et al., 2020): 

1. Bridging Gaps: Professionals bridge differences in perspectives, 

communication, and tasks, adapting to others' expertise and taking on extra 

roles.  

2. Negotiating Overlaps: They negotiate and clarify work roles and 

responsibilities, both in terms of professional perspectives and patient care. 
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3. Creating Spaces: Professionals create physical and organisational 

collaboration spaces by adjusting structures and finding solutions around 

limitations (Schot et al., 2020). 

A systematic review indicates that effective collaboration demands varying efforts from 

professionals engaged in team-based settings, as well as across different sectors of 

healthcare. However, the understanding of the impacts resulting from professional 

contributions remains limited and somewhat preliminary (Schot et al., 2020). 

Moreover, the professionals constituting a healthcare team often possess varying 

prerequisites for autonomy. Within this framework, the term professional discretion 

pertains to the capacity to make decisions in diverse situations based on individual 

judgment. Professional discretion also encompasses the potential to exert influence in 

daily tasks and recognises distinctions among diverse professional groups (Molander et 

al., 2012). The various professional groups examined in this thesis function within 

distinct organisational settings that may influence their degree of authority and 

autonomy in decision-making. This research encompasses physicians who are 

experienced in exercising a high degree of professional discretion and collaborating 

closely with nurses in stroke units, while operating within different hierarchical and 

professional discretion contexts when interacting with ANs. Conversely, this study 

encompasses ANs who frequently work autonomously in the field, exercising substantial 

professional discretion in their daily tasks. 

Many healthcare teams are also ad-hoc, temporary teams whose members may or may 

not have met before the upcoming collaboration. Such teams often face obstacles that 

they need to overcome (Hautz et al., 2020, White et al., 2018). Despite research showing 

that effective teamwork is a necessity for providing care today, old ingrained hierarchical 

beliefs persist (Price et al., 2014). Nurses have historically reported feeling subordinate 
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to physicians due to persisting hierarchical structures within healthcare teams (Skela 

Savic and Pagon, 2008, Reeves et al., 2017).  

Hierarchical and communication-related obstacles among nurses and physicians have 

been identified between those who operate within the same ward, or even in the same 

operating room (Lingard et al., 2004, O'Leary et al., 2010). There was also a lack of 

structures for effective leadership that affected collaboration between physicians and 

nurses. The persistence of old structures was mainly linked to physicians as a group 

having the strongest professional identity, and nurses adapting to the existing workplace 

climate. Barriers to nurses’ autonomy included organisational hierarchy as well as 

deficiencies in collaboration and team-building between the different professions (Skela 

Savic and Pagon, 2008). A hurdle for effective collaboration between the groups is that 

they view the importance of effective collaboration differently (Tang et al., 2013, Tang 

et al., 2018). Nurses tended to emphasise teamwork, whereas physicians were more 

likely to occupy a dominant decision-making role and perceive the nurse’s role primarily 

as following medical orders within traditional hierarchical structures (Tang et al., 2018, 

Matziou et al., 2014, Reeves et al., 2017). Another study showed that the physicians 

acknowledge their lack of understanding regarding nurses’ professional role (Matziou et 

al., 2014). To counteract hierarchical tensions, there is a need for understanding and 

respect of each other’s competence (O'Brien et al., 2008).  

This theoretical and empirical context helps clarify the dynamics seen in the 

collaboration between nurses and physicians, particularly between the AN and the 

neurologist in the Swedish prehospital care system.  

In Sweden consultations between ANs and neurologists are conducted via telephone. 

During these consultations ANs initially provide their assessment of the patient’s 

condition and symptoms to the neurologist. Subsequently, the neurologist may ask 
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additional questions for clarification. If necessary, the primary neurologist may involve 

an attending neurologist for further advice before jointly deciding on the next steps for 

the patient. Following this decision-making process, the AN is informed of the chosen 

course of action (FLISA, 2017). This interaction aligns with what Neale and Carroll's 

theory of computer-supported collaboration categorise as ‘information sharing’ (Neale 

et al., 2004). Digital communication technologies may support collaboration and 

decision-making between healthcare professionals in emergency care settings (Kim et 

al., 2020). Here, information is exchanged to inform and acknowledge decisions 

regarding the patient's care. Those involved in this scenario, including ANs and 

neurologists, maintain a relatively loose coupling, meaning that while they are 

accustomed to consulting one another, they remain specialists within their respective 

domains and retain responsibility for their own clinical decision-making. 

Effective collaboration between neurologists and ANs today relies on the recognition 

that they belong to distinct professions characterised by varying levels of education, 

specialisation, cultural backgrounds, and areas of expertise (Abbott, 2014, Brante et al., 

2019). They operate under different conditions and may have limited opportunities for 

face-to-face interactions or experience in each other's working environments. These 

circumstances may lead to differences in terminology used to describe the same 

phenomena, potentially creating hierarchical challenges (Weller et al., 2014, Reeves et 

al., 2017).  

Additionally, different professionals may need to adhere to separate guidelines, and both 

groups exercise a high degree of professional discretion (Svensson, 2012, Abbott, 2014). 

Collaboration between ANs and neurologists in prehospital stroke care therefore 

involves not only information exchange, but also interaction between professions with 

different responsibilities, organisational conditions, and degrees of professional 

autonomy. These differences make collaboration between ANs and neurologists a 
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relevant context for studying communication, professional roles, and decision-making 

in prehospital stroke care.  

2.5 Implementation in prehospital care 

Implementing new practices in healthcare is a complex process that involves not only 

the introduction of new technologies or procedures, but also changes in professional 

roles, routines, and organisational structures. Implementation research highlights that 

successful adoption of innovations depends on how well new practices are integrated 

into everyday clinical work and how healthcare professionals make sense of and engage 

with the change. Factors such as organisational readiness, leadership support, and 

opportunities for professional collaboration are often described as critical for successful 

implementation in complex healthcare systems (Moore et al., 2015, May and Finch, 

2009).  

Research on implementation in prehospital care, particularly involving video support, 

remains limited. A systematic literature review conducted in 2017 concluded that 

telemedicine support enhances patient safety and survival, but also noted a lack of 

studies examining the implementation process and human technology interaction in 

prehospital settings (Hunter Rogers, 2017). A newer scoping review confirms these 

findings and shows that real-time video is rarely used in EMS, with limited research on 

how it fits into workflows and organisations (Janerka et al., 2023). In a pilot study 

conducted in Chicago, telemedicine was implemented to support EMS in non-

emergency cases, allowing ANs to consult with physicians remotely. Various barriers 

were identified, including challenges related to new workflows, difficulties in adapting 

to new technology, as well as practical issues like double documentation and unclear 

responsibility for devices. While significant challenges were highlighted, it also 



 
18 

additional questions for clarification. If necessary, the primary neurologist may involve 

an attending neurologist for further advice before jointly deciding on the next steps for 

the patient. Following this decision-making process, the AN is informed of the chosen 

course of action (FLISA, 2017). This interaction aligns with what Neale and Carroll's 

theory of computer-supported collaboration categorise as ‘information sharing’ (Neale 

et al., 2004). Digital communication technologies may support collaboration and 

decision-making between healthcare professionals in emergency care settings (Kim et 

al., 2020). Here, information is exchanged to inform and acknowledge decisions 

regarding the patient's care. Those involved in this scenario, including ANs and 

neurologists, maintain a relatively loose coupling, meaning that while they are 

accustomed to consulting one another, they remain specialists within their respective 

domains and retain responsibility for their own clinical decision-making. 

Effective collaboration between neurologists and ANs today relies on the recognition 

that they belong to distinct professions characterised by varying levels of education, 

specialisation, cultural backgrounds, and areas of expertise (Abbott, 2014, Brante et al., 

2019). They operate under different conditions and may have limited opportunities for 

face-to-face interactions or experience in each other's working environments. These 

circumstances may lead to differences in terminology used to describe the same 

phenomena, potentially creating hierarchical challenges (Weller et al., 2014, Reeves et 

al., 2017).  

Additionally, different professionals may need to adhere to separate guidelines, and both 

groups exercise a high degree of professional discretion (Svensson, 2012, Abbott, 2014). 

Collaboration between ANs and neurologists in prehospital stroke care therefore 

involves not only information exchange, but also interaction between professions with 

different responsibilities, organisational conditions, and degrees of professional 

autonomy. These differences make collaboration between ANs and neurologists a 
 

19 

relevant context for studying communication, professional roles, and decision-making 

in prehospital stroke care.  

2.5 Implementation in prehospital care 

Implementing new practices in healthcare is a complex process that involves not only 

the introduction of new technologies or procedures, but also changes in professional 

roles, routines, and organisational structures. Implementation research highlights that 

successful adoption of innovations depends on how well new practices are integrated 

into everyday clinical work and how healthcare professionals make sense of and engage 

with the change. Factors such as organisational readiness, leadership support, and 

opportunities for professional collaboration are often described as critical for successful 

implementation in complex healthcare systems (Moore et al., 2015, May and Finch, 

2009).  

Research on implementation in prehospital care, particularly involving video support, 

remains limited. A systematic literature review conducted in 2017 concluded that 

telemedicine support enhances patient safety and survival, but also noted a lack of 

studies examining the implementation process and human technology interaction in 

prehospital settings (Hunter Rogers, 2017). A newer scoping review confirms these 

findings and shows that real-time video is rarely used in EMS, with limited research on 

how it fits into workflows and organisations (Janerka et al., 2023). In a pilot study 

conducted in Chicago, telemedicine was implemented to support EMS in non-

emergency cases, allowing ANs to consult with physicians remotely. Various barriers 

were identified, including challenges related to new workflows, difficulties in adapting 

to new technology, as well as practical issues like double documentation and unclear 

responsibility for devices. While significant challenges were highlighted, it also 



 
20 

emphasised the importance of supporting innovations within EMS to enhance the quality 

of healthcare (Jaeger et al., 2023). Similar findings have been reported in other studies, 

highlighting technical limitations such as poor mobile network coverage as well as the 

importance of structured training and planning for successful implementation (Bergrath 

et al., 2013).  

More recent pilot studies have also explored the feasibility of video consultation in 

prehospital emergency care, demonstrating potential benefits for clinical assessment and 

decision-making while highlighting challenges related to workflow integration and 

technology use (Johansson et al., 2019) To successfully implement video support in 

prehospital care, refresher courses and joint training proved essential. While EMS 

personnel felt that videoconferencing helped improve their workflow and boosted their 

confidence in making decisions, neurologists experienced the technology as adding 

pressure and increasing their workload (Ramsay et al., 2022). This aligns with research 

suggesting that while diagnostic accuracy via telemedicine may be high, the influence 

of human technology interaction remains underexplored (Kim et al., 2020). Long-term 

data show that using telemedicine led to improvements across the system such as shorter 

call times, more teleconsultations, and better triage decisions. This suggests that staff 

became more familiar and comfortable with the technology (Schröder et al., 2024).  

2.6 Clinical use and impact of prehospital video 

support 

Prehospital telemedicine can support remote diagnostic, treatment, and destination 

decisions through real-time communication and the sharing of clinical information (Kim 

et al., 2020). In suspected stroke, prehospital telestroke has also demonstrated high 
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accuracy in identifying patients eligible for reperfusion treatment and may support 

prehospital diversion decisions (Scott et al., 2022). Previous research on video support 

for suspected stroke has primarily focused on consultations between hospitals, where 

physicians can receive assistance from neurologists specialised in stroke in remote 

locations regarding diagnosis and the initiation of treatment with positive outcomes. 

(Bart et al., 2010, Sheila et al., 2020, Takao et al., 2021). Previous studies have 

demonstrated that video technology can support the implementation of systems where 

physicians provide remote assistance to EMS personnel in the field in a U.S. context. 

The study showed higher quality of care when the physician was present via a link and 

could provide guidance and delegate tasks, such as medication administration. However, 

this study was too limited to draw any general conclusions (Bergrath et al., 2013).  

Different trials have been conducted regarding video support between dispatchers and 

callers. These have established that the dispatcher perceived that the utilisation of video 

streaming in medical emergency calls could enhance their comprehension of the 

situation, resulting in more precise allocation of resources. Additionally, it provided 

greater reassurance to the dispatchers and fostered improved rapport between them and 

the callers (Idland et al., 2022). Although this pertains to communication between non-

medical personal and trained personal, some learnings can be drawn.  

Prior investigations have demonstrated the feasibility of employing high-quality video 

calls in the prehospital stroke chain of care. For example, Johansson et al. (Johansson et 

al., 2019) showed that video consultations in ambulances were technically feasible and 

positively perceived by ANs. In addition, research on the early chain of care highlights 

that timely prehospital recognition and prioritisation of stroke patients are associated 

with improved outcomes (Magnusson et al., 2022, Wireklint Sundström et al., 2017). 

Taken together, these studies suggest that video consultations may enable ANs and 

neurologists to form a collaborative care team in the prehospital phase but also 
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underscore the need for broader implementation and larger-scale evaluations to obtain 

more validated results. Prehospital tele-stroke assessment has proven to be both feasible 

and accurate, predicting eligibility for acute reperfusion therapies. It thereby offers a 

clinically valuable tool for guiding prehospital diversion decisions (Scott et al., 2022). 

Although several studies have evaluated the technical feasibility, time efficiency, and 

clinical outcomes of tele-stroke and other digital decision-support systems in emergency 

care (Johansson et al., 2019, Vicente et al., 2021), there is still limited understanding of 

how such technologies influence interprofessional collaboration and communication in 

the prehospital phase. Existing research has often focused on logistical, technical, or 

procedural aspects of collaboration, while less attention has been paid to relational and 

ethical dimensions. Few studies have examined the relational and organisational 

mechanisms through which video affects teamwork, communication, and role 

distribution between prehospital and intrahospital professionals.  

2.7 Video support in the PreHospital Stroke chain of 

care: the ViPHS project 

The studies included in this thesis were conducted within the framework of the ViPHS 

project. The project enabled real-time video communication between ANs and on-call 

neurologists, allowed remote neurological assessment and shared decision-making in the 

prehospital phase. The technical design and system architecture of ViPHS have 

previously been described in detail (Candefjord et al., 2024), while the clinical concept 

of video-supported prehospital stroke assessment and its potential to shorten time to 

thrombectomy has been outlined by Sjöqvist et al. (Sjöqvist et al., 2025).  

 
23 

The initiative for the project was undertaken by a regional stroke centre. The project 

aimed to investigate whether video support in the ambulance can provide greater 

opportunities for making a correct diagnosis during the prehospital phase, thus triaging 

the patient to the appropriate level of care. The work was carried out in three phases 

(ViPHS 1–3) in collaboration with the regional stroke centre at Sahlgrenska University 

Hospital and ambulance organisations in the region to ensure technical solutions, 

workflow, and user ownership. The technical solution in the ViPHS project was based 

on a fixed installation of three cameras in the ambulance. ANs activate these cameras 

via a button on the wall panel (Figure 1).  

 
Figure 1. Camera installation in the ambulance 

There is also a screen in the ambulance that displays the current camera view. Currently, 

the video is streamed and not saved anywhere. The audio is transmitted through a 

separate channel via the ANs standard phone, where they could choose between using a 

headset or speaker, depending on whether the stroke specialist wants to communicate 

directly with the patient. The stroke specialist could use a computer or tablet and can 
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choose which of the camera views to see, as well as zoom in or out based on the 

neurological examination (see Figure 2).  

 

Figure 2. The neurologist’s view. 

In Phase 1 (ViPHS 1, 2017-2018), full-scale simulations of ambulance missions were 

conducted where ambulance teams were dispatched to patients with stroke symptoms. 

Four ambulance crews and four regional stroke physicians participated.  

In Phase 2 (ViPHS 2, 2018-2020), the first clinical implementation was carried out in 

three ambulances in the region to test feasibility and develop the workflow. Video 

equipment adapted for different types of ambulances (larger and smaller ones) was 

installed, and the testing period concluded in 2020. 

In Phase 3 (ViPHS 3, 2021-2022), the project was integrated into the ‘care shift’ 

initiative in the region and was scaled up and managed by VGR. This involved a larger 
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clinical test implementation in 12 ambulances in the region. Video consultations were 

initially expected to begin in 2020, but due to delays related to the COVID-19 pandemic, 

began instead in December 2021. 

Throughout these phases, the project has been conducted as a user-centred operational 

and innovation project. Although the project has been motivated by and is based on 

research and has a solid scientific foundation, due to its developmental nature and limited 

scope, it was not originally designed as a structured research study or formal evaluation. 

The project team acknowledges that this is a common dilemma in prehospital acute care, 

where operational development projects are carried out but not researched or published, 

leading to results remaining within the organisation and hindering knowledge-building 

and development at the regional or national level. The ViPHS project provided a unique 

opportunity to study both the process and the outcomes of using video support for more 

efficient management of prehospital stroke patients in terms of treatment times and 

morbidity, as well as the dimensions that the digitisation of healthcare can entail from 

user-, professional-, and patient perspectives.  

The ViPHS project provided the empirical and contextual basis for this thesis. It 

exemplifies how digital transformation intersects with interprofessional collaboration in 

time-critical and ethically demanding care situations. Within ViPHS, ANs and 

neurologists engaged in video-supported consultations that required negotiation of roles, 

responsibilities, and communication across organisational boundaries. This context 

includes organisational, professional, and technological conditions relevant to the 

implementation of video-supported collaboration in prehospital stroke care. Together, 

the background and the ViPHS context provide the context for the aims presented in the 

following chapter. 
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3. Rationale 

The rationale of this thesis arises from the intersection between the theoretical 

perspectives and the empirical context presented in the previous chapter. While the 

ViPHS project demonstrated the practical implementation of video consultations in 

prehospital stroke care, there remains a need to understand how such innovations 

influence professional interaction, ethical responsibility, and decision-making in time-

critical situations. This thesis focuses on how interprofessional collaboration shapes the 

use and meaning of video consultation. Rather than focusing on the technology itself, 

the studies collectively examine how collaboration between professions develops, 

adapts, and sustains safe and equitable patient care in time-critical contexts. 

The combination of caring science, interprofessional collaboration theory, and sociology 

of professions provides a conceptual foundation for exploring how professional 

interaction and collaborative practice evolve in acute care settings. Within this 

framework, digital tools such as video consultation are understood not as the primary 

objects of study, but as catalysts that illuminate how interprofessional collaboration can 

be enacted, challenged, and reorganised to promote equitable and person-centred 

emergency care. 

New care models and technical aids aim to improve patient outcomes, for example by 

enabling earlier diagnosis and treatment of time critical events such as stroke 

(Fassbender et al., 2020, Fassbender et al., 2013, Magnusson et al., 2022). However, 

research shows that implementation is often hindered by limited technical infrastructure, 

insufficient training, and resistance linked to established routines (Hunter Rogers, 2017, 

Johansson et al., 2019). According to Normalisation Process Theory (NPT), successful 
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integration requires that new practices are experienced as meaningful, workable, and 

legitimate by the professionals involved (May and Finch, 2009). 

Changes in practice may also challenge professional hierarchies. ANs often navigate 

between autonomous decision-making and collaboration with physicians, either face-to-

face in the emergency department or via telemedicine (Williams, 2012, Hedqvist and 

Herrera, 2025). Professional identity, power relations, and organisational culture can 

either support or hinder teamwork (Weller et al., 2014, Price et al., 2014, Schot et al., 

2020). These dynamics may be reinforced when new technology or procedures alter 

responsibility and communication (Matziou et al., 2014). 

From a patient perspective, improved care models can result in shorter time to treatment, 

higher quality of care, and reduced risk of unnecessary hospital transport (Lederman et 

al., 2020, Ebben et al., 2017). Poor implementation may reduce the effectiveness of 

healthcare interventions and negatively affect care performance (Moore et al., 2015). 

Beyond evaluating the technology itself, this thesis is primarily concerned with how the 

implementation of video consultation shapes interprofessional collaboration in how ANs 

and neurologists negotiate roles, share clinical reasoning, and create a joint 

understanding under time pressure. Thus, the digital tool serves as a lens through which 

collaborative practice in acute care can be studied. 
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4. Aim 

The four studies focus on consecutive phases of the ViPHS project, progressing from 

simulation and small pilot testing to larger scale implementation and process evaluation. 

Together they aimed to develop, evaluate and implement video-supported 

interprofessional collaboration to support prehospital assessment and triage of patients 

with suspected LVO.  

The overarching aim of this thesis was to explore and evaluate the introduction and 

implementation of video consultation in prehospital stroke care, with a particular focus 

on interprofessional collaboration between ANs and neurologists and its potential to 

support assessment, triage and transport decisions. 

Study Ⅰ: The aim of this study was to explore interprofessional collaboration between 

ANs and neurologists when introducing video support in a simulated prehospital stroke 

chain scenario. 

Study Ⅱ: The aim of this study was to investigate video consultation between ANs and 

neurologists in clinical prehospital stroke care during a small pilot, focusing on impact 

on clinical workflow, transport decisions, and prehospital time intervals.  

Study Ⅲ: The primary aim of this mixed method study was to explore whether real-time 

video consultation between ANs and neurologists could be conducted during prehospital 

assessment. A secondary, exploratory aim was to examine how video consultation may 

affect interprofessional collaboration, workflow, and clinical decision-making. 

Study Ⅳ: This study aimed to describe and evaluate the implementation process of 

video-supported interprofessional collaboration in the Swedish prehospital stroke chain 

of care. 
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5. Theoretical framework 

This thesis is written within the field of caring science, which emphasises the ethical and 

relational dimensions of care (Wei and Watson, 2019, Arman et al., 2015) . In this thesis, 

caring science serves as the ethical foundation guiding the interpretation of 

interprofessional collaboration and the implementation of innovation in prehospital 

stroke care.  

To explore the complexities of implementing a new interprofessional healthcare 

innovation, this study draws on critical realism as its philosophical and analytical 

framework. Critical realism provides tools to investigate both observable events and the 

underlying mechanisms and structures that shape them. It is well-suited to examining 

how individual, organisational, and structural context interact in healthcare settings 

(Alderson, 2021, Koopmans and Schiller, 2022). 

Different theoretical perspectives were used to better understand the research questions. 

The theory of professions offers a lens for understanding how knowledge, roles, and 

responsibilities are negotiated between professions. To understand how the intervention 

was introduced and used in practice, the thesis also includes frameworks from 

implementation science, such as NPT, the ERIC strategy, and the process evaluation by 

Moore et al. 

These perspectives are interconnected and complement each other in this thesis. Caring 

science provides an ethical and relational foundation, emphasising the human encounter, 

responsibility, and dignity in care. Interprofessional collaboration theory contributes 

perspectives on how professionals from different backgrounds interact and negotiate 

roles in complex healthcare contexts. Implementation theory and critical realism 

together offer tools for understanding how new practices, such as video consultations, 
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are introduced, normalised, and shaped by both structural and social mechanisms. 

Combined, these frameworks make it possible to explore not only what changes occur 

when new technology is introduced, but also how and why these changes influence 

professional collaboration and patient care. 

5.1 Ontological and epistemological positioning  

This thesis is guided by a critical realist perspective. Critical realism is not a 

methodology or even a theory, but rather a philosophical stance; a way of thinking that 

can guide investigations into the nature of reality (Koopmans and Schiller, 2022, 

Alderson, 2021). This offers a philosophical foundation suited to study complex 

healthcare interventions such as ViPHS, and to the combination of qualitative and 

quantitative data. Critical realism originates from the work of philosopher Roy Bhaskar 

(1998) and has since been further developed and applied in various fields, including 

health and nursing research (Alderson, 2021, Archer et al., 2013, Angus and Clark, 2012, 

Koopmans and Schiller, 2022). 

The core idea of critical realism is that a real world exists independently of our thoughts 

and experiences. This is known as ontological realism. At the same time, our knowledge 

of that world is always subjective, shaped by language, culture, social structures, and 

individual perspectives. This is called epistemological constructionism (Archer et al., 

2013). In simple terms: reality is real, but our understanding of it is always limited and 

influenced by context. Critical realism provides a balanced middle ground between 

positivism, which focuses on objective, measurable facts, and interpretivism, which 

emphasises subjective meaning. Instead, it directs attention to the underlying 

mechanisms that generate observable outcomes in specific situations (Archer et al., 

2013). These mechanisms are not directly observable but can be inferred from patterns 
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in empirical findings. In the context of prehospital stroke care, this means moving 

beyond what is observed, such as transport decisions and time intervals, to consider the 

processes that generate these outcomes.  

In the context of this thesis, critical realism supports an investigation into ViPHS. It 

enables an exploration of not just whether the intervention worked, but how it worked, 

for whom, and under what circumstances. Critical realism offers a lens for exploring 

processes related to trust, uncertainty, and interprofessional collaboration in healthcare 

practice. While not directly observable, these aspects are expressed through how ANs 

and neurologists interact and experience video consultation. For example, shared visual 

access to the patient may influence how professionals interpret clinical situations and 

collaborate in real time. Rather than focusing solely on outcomes, the study seeks to 

identify the underlying mechanisms that generate these outcomes, by examining how 

individual actions, professional dynamics, and organisational conditions interact during 

the implementation of a complex healthcare intervention. This approach enables an 

explanation of not only what happens in practice, but also how and why these outcomes 

emerge in specific contexts.  

Moreover, critical realism resonates with current demands for theory-driven and 

practice-oriented research in health and social care. Critical realism (Alderson, 2021) 

helps researchers look beyond surface-level patterns by encouraging analysis of the 

underlying structures that shape professional behaviour and care delivery, including 

organisational routines, hierarchical relationships, and technological conditions in the 

prehospital stroke chain. This is particularly relevant in emergency healthcare, where 

multiple professions must act quickly and collaboratively under pressure. 

Critical realism is also closely connected to the ethical foundation of caring science. 

While caring science emphasises dignity, vulnerability, and the relational dimensions of 
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in empirical findings. In the context of prehospital stroke care, this means moving 

beyond what is observed, such as transport decisions and time intervals, to consider the 

processes that generate these outcomes.  
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and neurologists interact and experience video consultation. For example, shared visual 
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While caring science emphasises dignity, vulnerability, and the relational dimensions of 
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care (Dahlberg et al., 2009, Bergbom et al., 2022), critical realism provides the 

philosophical tools to analyse how these values are shaped and constrained by 

underlying social and organisational structures (Bhaskar, 1998, Archer et al., 2013). By 

acknowledging that care is both a human encounter and a product of broader contextual 

mechanisms, critical realism offers a way to integrate ethical responsibility with 

empirical investigation. This perspective underlines that technological and 

organisational innovations in healthcare cannot be understood solely through measurable 

outcomes; they must also be evaluated in terms of how they affect the patient’s dignity, 

the caregiver’s ethical responsibility, and the humanisation of care. Thus, the use of a 

critical realist lens supports caring science by enabling a deeper understanding of not 

only what happens in practice, but also why it happens, and under which circumstances 

ethical challenges in care emerge. 

5.2 Disciplinary foundation: Caring science 

Caring science is a human science with a holistic view of the human being, seeing the 

person as an integrated whole of body, mind, and spirit and always in a social and 

existential context (Arman et al., 2015). Caring science seeks to understand the lived 

human experience of health, illness, and care, and to explore how these experiences are 

shaped by suffering, vulnerability, hope, and dignity (Arman et al., 2015). In caring 

science, care is more than technical actions, it’s an ethical and relational encounter. The 

caregiver has a responsibility to respond to the patients’ needs with attentiveness, 

compassion, and respect for the other as a human. It is an ethical responsibility to reduce 

suffering and preserve the patient’s dignity (Galvin and Todres, 2013). While advances 

in medicine and technology have significantly improved survival rates and treatment 

precision, there is a concern that the human dimension of healthcare is at risk of being 
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overshadowed by a focus on efficiency, standardisation, and technological solutions 

(Galvin and Todres, 2013). 

From a caring science perspective, being a patient means more than receiving a diagnosis 

or treatment plan; it means being exposed and vulnerable, placed in the hands of others, 

and required to trust in their competence and goodwill (Arman et al., 2015). This 

exposure is very present in emergency and prehospital settings, where patients can lack 

full consciousness, agency, or information. Therefore, professionals working in such 

contexts carry a distinct ethical responsibility to act in ways that protect the patient’s 

dignity, even when time is limited and decisions must be made rapidly. 

Humanisation implies acknowledging the patient’s subjectivity and responding to them 

as a unique person, not only as a clinical case. This becomes especially relevant in acute 

and interprofessional care situations, where coordination, communication, and 

technology must serve and not replace the ethical side of healthcare. 

In this thesis, caring science functions as a lens through which the implementation of a 

new healthcare innovation is examined. It ensures that analysis remains attentive to the 

relational, ethical, and existential dimensions of care, even when the focus is on 

technology, processes, or professional interaction. Although the empirical focus lies with 

the professional who delivers the care, the focus of the intervention and of this thesis is 

to improve healthcare to offer patients the best possible care.  
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5.3 Complementary Theoretical Perspectives 

5.3.1 Professions and interprofessional teamwork  

This thesis uses theory of professions to better understand how different healthcare 

professions in this case, ANs and neurologists interact when new digital tools are 

introduced. The starting point is that digital tools, while introduced to facilitate 

knowledge exchange and collaboration, may also reinforce existing hierarchies and 

power structures. A social sustainability issue in the project therefore concerns different 

professional groups' ability to have their competences recognised in relation to what they 

consider important in their professional expertise, especially in high-stakes 

environments, like emergency stroke care (Svensson, 2011). The theory of professions 

highlighted the boundary work that professional groups engage in to define and defend 

their area of expertise. According to Abbott, professions compete for ‘jurisdiction’, 

which refers to the right to control specific tasks and knowledge (Abbott, 2014).  

In healthcare this becomes visible when professions use their authority over specific 

procedures, decision-making, or patient groups. Digital tools may challenge these 

boundaries by creating a new shared context where professional competence is more 

visible and open to interpretation. On the other hand, digital collaboration may highlight 

under-recognised skills or help build mutual trust between professions. Digital 

collaboration may make professional assessments and clinical reasoning more visible 

across professional boundaries. 

Professional autonomy refers to the degree of control that a profession can exercise over 

its work, knowledge base, and decision-making authority, and is never static. It depends 

on different factors, such as organisational structures, available resources, and 

relationships with other professions (Svensson, 2012). Autonomy is not only about 
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individual discretion but also about the collective ability of a profession to define and 

maintain jurisdiction over certain tasks (Abbott, 2014). In healthcare, this autonomy is 

constantly negotiated and reshaped in relation to other professions, organisational 

structures, and available resources. For example, neurologists traditionally hold 

decision-making authority regarding acute stroke treatment, while ANs possess situated 

knowledge of patients’ conditions in the prehospital environment. When new digital 

tools are introduced, established patterns of interaction and decision-making may be 

renegotiated. 

Thus, autonomy depends not only on professional knowledge but also on institutional 

arrangements, technologies, and interprofessional relationships. It may be strengthened 

if digital tools validate a profession’s expertise or weakened if the tools render that 

expertise less central. In this thesis, professional autonomy is understood as a relational 

and dynamic concept, shaped by interactions between professions, technologies, and 

organisations. By applying the theory of professions, the thesis explores how 

professional autonomy may be shaped in digitally mediated collaboration between ANs 

and neurologists in prehospital stroke care.  

Healthcare is rarely delivered by a single profession. Most clinical work, particularly 

acute and time-critical care such as prehospital stroke management, requires 

interprofessional collaboration. Different professional groups contribute complementary 

expertise but also need to coordinate effectively to achieve common goals. This type of 

collaboration has been described as a cornerstone of quality healthcare and as essential 

for overcoming the limitations of single-profession perspectives (D'Amour et al., 2005) 

At the same time, professional boundaries and organisational contexts shape how 

collaboration unfolds. Professions bring distinct knowledge bases, cultures, and role 

expectations, which can support care but also create barriers when integration is 
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required. Studies of healthcare organisations highlight that professional interaction is 

often a matter of negotiation, where responsibilities and authority are defined in relation 

to both expertise and institutional structures (Brante et al., 2019, Svensson, 2012). 

Svensson (2012) also points out that when digital tools are introduced into professional 

practice, their integration depends on how well they align with existing professional 

logics and how they facilitate knowledge sharing across professions  (Svensson, 2012). 

From an implementation perspective, interprofessional collaboration is not only relevant 

to patient outcomes but also to whether innovations become part of routine practice. 

Research shows that implementation efforts are more likely to succeed when 

professional groups are engaged and when collaboration is actively supported by 

organisational structures (Nilsen, 2015, Lynch et al., 2018). This highlights that 

teamwork and professions are not separate dimensions but interdependent factors that 

jointly determine the quality and sustainability of change in healthcare. 

5.3.2 Implementation theory and framework  

This thesis draws on implementation theory and connected frameworks to better 

understand how prehospital video support in stroke care can be introduced and used in 

practice: 

• Normalisation Process Theory (NPT) helps explain how new routines become 

part of everyday work 

• ERIC strategies (Expert Recommendations for Implementing Change) offer 

practical tools for planning and supporting implementation. 

• Moore et al.’s fidelity model is used to evaluate whether the intervention is 

carried out as intended.  
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Collectively, this implementation theory and framework enable a nuanced analysis of 

both how and whether innovation becomes adopted, sustained, and effective within 

clinical practice.  

NPT is an implementation theory that focuses on how new practices become routinely 

embedded in daily work within complex settings like healthcare (May et al., 2009). NPT 

provides a framework for understanding why some interventions are successfully 

integrated into clinical routines, while others are not, despite being evidence-based or 

initially accepted. It has proven particularly relevant in healthcare environments 

involving multiple professions, high complexity, and fast decision-making, such as 

prehospital emergency care (May et al., 2009, Schroeder et al., 2022). NPT consists of 

four key concepts that together explain how both individuals and teams understand, 

engage with, carry out, and evaluate a new intervention:  

1. Coherence: Before implementation can succeed, staff must understand what 

the intervention is, why it is needed, and how it differs from previous ways of 

working (May and Finch, 2009). In the case of prehospital video support, ANs 

and neurologists need a shared understanding of the innovation purpose, such 

as improving triage and supporting decisions around thrombectomy or 

thrombolysis. If the goals or benefits are unclear, staff engagement may decline 

(May et al., 2009, May and Finch, 2009) 

2. Cognitive Participation: This concept refers to how people become involved 

in the implementation process, and who takes responsibility for driving the work 

forward. Key individuals, such as local champions or implementation 

coordinators, often play an important role. In digitally supported healthcare 

interventions, this may involve cooperation between ANs, neurologists, and 

technical support. Without clearly defined ownership and professional 
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involvement, change processes tend to stall (May et al., 2009, Schroeder et al., 

2022). 

3. Collective Action: This concept is about how innovation works in everyday 

practice, including access to technology, how tasks are shared, time use, and 

how the innovation fits into existing systems. According to NPT, this is often 

the “make-or-break” phase where structural and practical barriers become most 

visible (May and Finch, 2009, Schroeder et al., 2022). It is especially relevant 

in ad hoc teams, where professionals may not have worked together before 

(Hautz et al., 2020, White et al., 2018). 

4. Reflexive Monitoring: Finally, staff must evaluate how the intervention 

works in practice, both formally (through data and outcomes) and informally 

(based on personal experience). Regular reflection allows for learning, 

adaptation, and improvement (May et al., 2009). In prehospital stroke care, it is 

essential that both ANs and neurologists can give feedback on how video affects 

workload, collaboration, and patient outcomes. According to implementation 

research, continuous feedback loops are key to long-term success (Lynch et al., 

2018, Nilsen, 2015). 

This thesis applies NPT as an analytical lens to understand how video support in 

prehospital stroke care is introduced, used, and developed in clinical settings. The theory 

enables identification of both organisational barriers and social processes that influence 

the success of implementation. In Study Ⅳ the MRC framework was used to structure 

the process evaluation. NPT was used to interpret findings, while ERIC was used to 

identify and describe implementation strategies used in the ViPHS project. 

Combining these theories and frameworks offers a more comprehensive understanding 

of implementation processes, especially in complex healthcare settings (Nilsen, 2015). 
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As Lynch et al. emphasise, “there is nothing so practical as a good theory” (Lynch et 

al., 2018), and Schroeder et al. emphasises the value of integrating multiple frameworks 

to capture both social and contextual influences (Schroeder et al., 2022). Building on 

this reasoning, the following section outlines how these frameworks complement each 

other and how they were applied in the context of ViPHS. Together, these frameworks 

offer complementary perspectives on ViPHS implementation in complex healthcare 

settings. NPT provides an analytical structure for understanding how the video 

consultation became or failed to become part of everyday practice by identifying the 

work performed by clinicians to make sense of, engage with, and sustain the 

intervention. In study Ⅳ the ERIC framework was used to identify and describe 

implementation strategies used in the ViPHS-project such as training, local adaption, 

and local champions. Moore et al.’s fidelity framework ensures that the intervention is 

carried out as intended and helps interpret variations between sites and users. 

In study Ⅳ, these frameworks were used to support the process evaluation, including 

data collection and analysis. They were not used to design the original ViPHS project. 

They support a deeper understanding of how ViPHS functioned in real-world settings, 

what mechanisms enabled or hindered its use, and how professional, organisational, and 

contextual factors shaped its outcomes. 
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6. Method 

The present thesis explores the implementation of video-supported consultation in the 

prehospital stroke chain of care. Given the complexity of introducing digital 

technologies into time-critical healthcare environments, a methodological approach 

capable of capturing both clinical outcomes and professional experiences was required. 

The following section therefore outlines the methodological rationale and theoretical 

considerations guiding the design of the studies included in this thesis. 

6.1 Background and rationale for method  

The implementation of new technologies in acute care pathways, such as prehospital 

video consultations, is a complex process influenced by clinical, organisational, and 

technical factors. Capturing this complexity requires an approach that can account for 

both measurable outcomes and the contextual, experiential aspects of care delivery. 

Guided by a critical realist perspective, the methodological approach aimed to 

understand not only what happened during the implementation of ViPHS, but also why 

and under what circumstances this outcome occurred. The caring science foundation 

ensures that the study remains attentive to the ethical and relational dimensions of care, 

while theories of interprofessional collaboration and implementation inform the 

structure of data collection and analysis. These frameworks support an exploration of 

both observable processes and the underlying mechanisms that shape professional 

collaboration and organisational change. 

For this reason, the present thesis used a multi-phase, mixed-methods research design. 

Each study addressed a specific stage of the implementation process, moving from 
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simulated scenarios (Study I) to a real clinical run (Study II), broader feasibility testing 

during scale-up (Study III), and finally a comprehensive process evaluation drawing on 

all previous phases (Study IV). 

Qualitative methods were used to explore perceptions, experiences, and the nuances of 

interprofessional collaboration. These methods provided a deep understanding of 

interpersonal communication, collaboration, workflow integration, and the perceived 

value of the intervention from the perspectives of AN and neurologist. Quantitative 

methods, including retrospective patient record review, were applied to examine time 

metrics, patient outcomes, and adherence to clinical processes. Mixed method 

approaches in Studies III and IV allowed integration of qualitative insights with 

quantitative measures, enabling a richer and more comprehensive interpretation of 

findings. 

The studies were conducted in collaboration between regional ambulance services and 

the neurology department at a university hospital in Sweden. The catchment area 

includes both urban and rural populations, ensuring that findings reflect a broad range 

of operational contexts and healthcare needs. 

6.2 Methodological overview of the studies  

This thesis is a compilation thesis comprising four related studies, each focusing on 

different stages and perspectives of implementing video support in the prehospital stroke 

chain of care. The overarching aim was to investigate how video consultations between 

prehospital and intrahospital healthcare professionals influence clinical decision-

making, patient care, and interprofessional collaboration. The studies also examined 

feasibility, technical functionality, and implementation processes over time. 
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making, patient care, and interprofessional collaboration. The studies also examined 

feasibility, technical functionality, and implementation processes over time. 
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Table I presents an overview of the four studies included in the thesis, illustrating their 

design, participants, data collection, analytical approaches, and specific contributions to 

the overall understanding of implementing video-supported interprofessional 

collaboration in prehospital stroke care. 

Table 1 Overview of the studies 

Study Aim Design 
Setting and 

participants 
Data collection Analysis 

I 

The aim of this study 

was to explore 

interprofessional 

collaboration between 

ANs and neurologists 

when introducing video 

support into the 

prehospital stroke chain 

of care 

Simulation-

based mixed-

methods study 

Contextualised 

simulation 

involving ANs 

and neurologists 

Video-recorded 

simulation scenarios 

and follow-up 

interviews 

Qualitative 

thematic analysis 

II 

The aim of this study 

was to investigate the 

feasibility of video 

consultation between 

ANs and neurologist in 

clinical prehospital 

stroke care, focusing on 

its impact on clinical 

workflow, transport 

decisions, and 

prehospital time 

intervals.  
 

Prospective 

observational 

cohort study 

Patients with 

suspected stroke 

transported by 

video-equipped 

ambulances (n = 

19) and standard 

ambulances (n = 

44) 

Prehospital clinical 

data and transport 

information 

Statistical 

analysis of 

transport patterns 

and time intervals 
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6.2.1 Study Ⅰ 

Design: Study I employed a simulation based mixed method design to explore the 

perceptions and experiences of ANs and neurologists using video support during 

simulated prehospital stroke scenarios. This approach enabled detailed examination of 

interpersonal and interprofessional dynamics in a safe, controlled setting before real 

clinical implementation. 

Study Aim Design 
Setting and 

participants 
Data collection Analysis 

III 

The study aimed to 

assess collaboration 

and perceptions of 

feasibility among both 

professionals and 

patient outcome.  

 

Mixed-method 

feasibility study 

ANs, neurologists, 

and stroke patients 

involved in the 

implementation 

project 

Clinical data video 

consultation (N=5), 

evaluation forms 

(N=24) and non-

video consultation 

(N=148), and 

interviews with ANs 

(n=2) and with 

neurologist (N=5) 

Quantitative and 

qualitative 

analysis 

IV 

To evaluate the 

implementation of video-

supported collaboration 

(ViPHS) in the 

prehospital stroke chain 

of care 

Mixed method 

process 

evaluation 

ANs and 

neurologists 

involved in the 

implementation 

Semi-structured 

interviews with ANs 

(n=2) and 

Neurologist (N=5) 

and evaluation forms 

(N=25),  

Inductive 

thematic analysis 

and descriptive 

statistical 

analysis. Findings 

were interpreted 

using the MRC 

framework, 

ERIC, and NPT. 
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Setting and participant: The study took place at a university. The environment 

replicated the ambulance environment, including a fully equipped ambulance, 

communication systems, and provided a live video link to a hospital-based neurologist. 

Eight ANs, paired in four teams, and two neurologists participated. All had previous 

clinical experience in acute stroke care.  

Data collection: Each ambulance team performed two prehospital stroke assessments 

via video with a neurologist, from dispatch to handover. All scenarios were video 

recorded to capture communication patterns and team interactions. Immediately after 

each simulation, semi-structured interviews were conducted with ANs and neurologists 

separately, focusing on usability, perceived benefits, challenges, and suggestions for 

improvement. Interviews were audio-recorded and transcribed. The video recordings 

were analysed to complement the interviews in the analysis.  

Data analysis: Interview transcripts and video recordings were analysed using thematic 

analysis (Braun and Clarke, 2006). Researchers independently coded the data 

inductively, met to discuss and refine codes, and developed themes iteratively. Video 

recordings were rechecked during analysis to verify and deepen interpretation. 

6.2.2 Study Ⅱ 

Design: Study II was a prospective observational cohort study examining patient and 

process data from clinical prehospital stroke assessments using video support. The 

purpose of this design is to evaluate both clinical and operational outcomes, with a 

particular focus on the feasibility, effectiveness, and potential impact of video-supported 

decision-making in the prehospital setting. 
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Setting and participants: The study was conducted in one regional ambulance service 

and university hospital setting as Study I, serving a population that spans both populated 

urban areas and rural districts. Eligible patients met the following inclusion criteria: 

suspected acute stroke, symptom onset ≤4 hours, mNIHSS ≥6, and no altered 

consciousness. Patients with incomplete data or not meeting criteria were excluded. 

Data collection: Patient data were extracted from ambulance and hospital electronic 

records using a structured protocol. Variables included demographic characteristics, 

clinical presentation, prehospital assessment findings, and time intervals.  

Data analysis: Descriptive statistics were used to summarise patient characteristics and 

clinical variables Continuous variables were compared using the Mann–Whitney U-test, 

and categorical variables were compared using Fisher’s exact test. IBM SPSS Statistics 

was used for analysis. 

6.2.3 Study III 

Design: Study III was a mixed-method feasibility study evaluating the use of video 

support during the scale-up phase in real patient cases. The study aimed to assess 

collaboration and perceptions of feasibility among both professionals and patient 

outcomes.  

Setting and participants: The study was carried out at ambulance stations and hospital 

departments participating in the scale-up. ANs and neurologists on call that performed a 

video consultation were asked to participate in a follow up interview. Patients who 

underwent such assessments and met the inclusion criteria from Study II were included. 

Data collection: Three complementary data sources were used: 
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• Semi-structured interviews with ANs and neurologists as soon as possible after 

a consultation (in person or online platform). 

• Retrospective journal review of each case to collect clinical and process data. 

• Structured evaluation forms completed by ANs and neurologists immediately 

after each case, assessing technical function, communication quality, and 

clinical utility. 

Data analysis: Interview data were analysed using thematic analysis (Braun and Clarke, 

2006). Quantitative data from journals and forms were analysed descriptively, with 

selected comparisons made where relevant. Qualitative and quantitative findings were 

integrated during interpretation to provide a comprehensive feasibility assessment. 

6.2.4 Study IV 

Design: Study IV was a mixed-methods process evaluation drawing on data from all 

previous phases, simulation, pilot, and scale-up to explore the implementation process 

of ViPHS. 

Setting and participants: The process evaluation focused on ANs, neurologists, and 

organisational stakeholders involved in implementing ViPHS across the simulation, 

pilot, and scale-up phases. Patients were the target group of the intervention but were 

not participants in the process evaluation. Quantitative material included usage statistics 

and data from ambulance and hospital records. 

Data collection: Multiple sources informed the analysis: 

• Semi-structured interviews with healthcare professionals across phases. 

• Retrospective journal review of relevant patient cases. 
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• Evaluation forms. 

• Notes from meetings from project steering groups and clinical working groups. 

• Field notes from clinical meetings. 

Data analysis: Qualitative data were analysed using inductive thematic analysis (Braun 

and Clarke, 2006, Braun and Clarke, 2023). Quantitative data were summarised 

descriptively.  

6.3 Methodological summary 

This thesis comprises four studies employing qualitative, quantitative, and mixed 

method approaches to investigate different aspects of implementing ViPHS. Together, 

the studies provide complementary perspectives, ranging from simulated and pilot 

testing to large-scale implementation, and include both healthcare professionals and 

patient outcomes. Data collection methods ranged from semi-structured interviews and 

video recordings to retrospective chart reviews, evaluation forms, and field notes. 

Analyses were performed using thematic analysis, qualitative content analysis, and 

descriptive and comparative statistical methods.  

By combining multiple study designs and data sources, the thesis offers a comprehensive 

understanding of the feasibility, process, and potential impact of video support in 

prehospital stroke care. The credibility of the findings was further strengthened through 

continuous discussion within the research team and through comparisons of the findings 

across different data sources.  
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6.4 Researcher’s position and preunderstanding 

As the primary researcher, I entered an already established research project focusing on 

the implementation of prehospital video consultations in acute stroke care. While the 

overall project framework, funding, and collaboration structures were already in place, 

I was given the opportunity to develop my own research questions within this context. 

This allowed me to pursue aspects that are particularly relevant to my professional 

background and academic interests, while still contributing to the overarching project 

goals. 

My background as a registered nurse since 2016 and an AN since 2018 has influenced 

both my interest in and understanding of prehospital emergency care. Through clinical 

work in the ambulance service, I have gained experience in acute decision-making, 

interprofessional collaboration, and the organisational challenges inherent in time-

critical situations such as suspected stroke. This experience provided contextual 

knowledge and facilitated access to the field, as well as communication with 

participating ANs, through a shared professional language and understanding of the 

clinical environment. At the same time, this familiarity required continuous reflexivity 

throughout the research process to avoid taking clinical practices, professional norms, 

and organisational structures for granted during data collection and analysis. 

My preunderstanding was valuable in shaping research questions and interpreting 

findings, but I was also aware that it could influence interpretation and introduce bias. 

To address this, I continuously reflected on my assumptions throughout the research 

process, sought feedback from supervisors and colleagues, and remained open to 

perspectives that differed from my own clinical experience. Analytical discussions 

within the multidisciplinary research team, which included researchers with 
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backgrounds in caring science, neurology, and technology, were used to challenge 

interpretations and strengthen reflexivity during the analysis. 

The combination of being part of an established project while simultaneously shaping 

the thesis according to my own research focus provided both structure and autonomy. 

This dual position strengthened the scientific process by integrating insider knowledge 

with reflexivity and interdisciplinary collaboration, ensuring that the thesis became both 

a contribution to the larger project and an independent scholarly work. These strategies 

were intended to enhance the credibility and trustworthiness of the findings. 
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7. Ethical considerations 

The project has obtained ethical approval in accordance with the Ethical Review Act 

2003:460. Additionally, the three Belmont principles beneficence, justice, and respect 

underpin the project. Participants in interviews and simulations received information 

about the study and signed an informed consent before they participated. It was made 

clear that participation was entirely voluntary, and they could choose to withdraw at any 

time. No risks were identified for participating healthcare personnel.  

Given that acute stroke is a highly time-critical condition, it is essential that any clinical 

intervention introduced in the prehospital phase does not delay access to appropriate 

treatment. During the clinical phase of ViPHS, continuous screening of the relevant 

medical record system was conducted as a safety measure to identify any delays in care. 

Should such delays have been detected, the project would have been immediately 

terminated to safeguard patient outcomes. 

One ethical dilemma inherent in the clinical phase is that patients were not informed that 

they were part of a clinical innovation. While this raises concerns, it was determined that 

real-time, encrypted video consultations, where no footage was recorded or stored, can 

be ethically equated to intrahospital consultations with higher levels of medical 

expertise. The requirement for individual informed consent was waived by the Regional 

Ethical Review Board. According to the Swedish Research Council's guidelines for good 

research practice, exceptions to informed consent may be justified in quality 

improvement initiatives under strict conditions, particularly when the expected benefits 

are high and risks are minimal (Swedish Research Council, 2024). 

Moreover, the innovation aims to enhance outcomes for patients with LVO and promote 

more equitable access to specialised stroke care across regions. This aligns with the 
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overarching ethical principles of maximising societal benefit and contributing to fair 

healthcare, as emphasised in Swedish research ethics frameworks (Swedish Research 

Council, 2024). 

Quantitative data for the evaluation of ViPHS are collected from current medical record 

systems, in accordance with the Swedish Patient Data Act (2008:355, §4), which permits 

processing without patient consent for the purposes of quality development, provided 

the data is de-identified to the greatest extent possible. For any use of this data in 

research, ethical approval was obtained under the Ethical Review Act (2003:460) prior 

to the clinical implementation. All extracted data are pseudonymised and managed using 

a secure codebook stored in a protected digital environment at the University of Borås. 

Although this project presents several ethical and logistical challenges, its substantial 

potential to improve care pathways for stroke patients and promote healthcare equity 

supports the ethical justification for its implementation. In line with ethical principles 

and national regulations, we argue that the benefits outweigh the risks. 
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8. Study summaries 

8.1 Study I 

The impact of video consultation on interprofessional collaboration and 

professional roles: A simulation-based study in prehospital stroke chain of care. 

Omran, L-L., Andersson Hagiwara, M., Puaca, G., & Maurin Söderholm, H. (2024). 

Journal of Interprofessional Care, 38(4), 664–674. 

Background: Interprofessional collaboration between ANs and neurologists is central 

in time-critical stroke care. Previous research has primarily focused on collaboration 

within hospital settings, while less attention has been paid to collaboration between 

prehospital and hospital-based professionals. Video-supported consultation has been 

proposed to strengthen communication, shared understanding, and clinical decision-

making in acute stroke care. 

Aim: The aim of this study was to explore interprofessional collaboration between ANs 

and neurologists when introducing video support in the prehospital stroke chain of care. 

Methods: A simulation-based mixed-methods design was used. Contextualised real-life 

simulation scenarios were conducted in western Sweden, where ANs and neurologists 

collaborated during simulated stroke assessments supported by real-time video 

consultation. The simulations were video-recorded, and participants were interviewed 

following the scenarios. 

Results: The findings showed that video consultation created a shared visual 

understanding of the patient and the clinical situation, which strengthened collaboration 

and clinical reasoning between professions. Participants described the video as a 
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valuable complement to verbal communication and highlighted its potential to improve 

patient safety. At the same time, the introduction of video altered professional roles and 

communication patterns. Challenges related to leadership, terminology, and maintaining 

patient focus during the consultation were identified. 

Discussion: The study illustrated how video consultation may support interprofessional 

collaboration across organisational and professional boundaries by enabling a more 

shared understanding of the patient. However, the findings also highlighted that the 

introduction of new technology influences professional roles, communication, and 

responsibility within the team. The results therefore emphasise the importance of clear 

routines, role clarification, and adaptation to the prehospital context when implementing 

video-supported collaboration. 

8.2 Study II 

Video consultation in prehospital stroke care: Results from a pilot feasibility study 

Omran, L-L., Andersson Hagiwara, M., Maurin Söderholm, H., Kindström, R., Sjöqvist, 

B-A., & Nordanstig, A. (2026) Acta Neurologica Scandinavica. 

Background: Rapid prehospital stroke assessment and accurate triage are essential to 

reduce delays to reperfusion treatment, particularly for patients with suspected large 

vessel occlusion (LVO). Video consultation between ANs and neurologists may support 

transport decisions and improve access to thrombectomy-capable stroke centres. 

Aim: The aim of this pilot study was to explore the feasibility of video consultations 

between ANs and neurologists to support decision-making in the prehospital stroke care 

pathway. 
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Method: A prospective observational cohort study was conducted over a 12-month 

period. Patients with suspected stroke were assessed either in ambulances equipped with 

video consultation or through standard care pathways. Quantitative data regarding 

transport pathways, prehospital times, and treatment times were collected from 

ambulance and hospital records. 

Results: The findings indicated that video consultation could be integrated into the 

prehospital workflow without significantly prolonging prehospital time or delaying 

treatment. A larger proportion of patients in the video group were transported directly to 

the comprehensive stroke centre, and none of the patients in the video group required 

secondary transfer between hospitals. Although the sample size was small, the findings 

suggested that video consultation may support more accurate triage decisions and 

contribute to reduced delays associated with secondary transport. 

Discussion: The study demonstrated the potential of video consultation to support 

prehospital decision-making and more direct transport pathways in stroke care. At the 

same time, the pilot highlighted the complexity of evaluating prehospital telemedicine 

interventions in a context characterised by relatively few eligible patients and 

organisational variation. The findings suggest that video consultation may contribute to 

a more streamlined stroke chain of care, while also emphasising the need for larger 

studies and continued technical and organisational development. 

8.3 Study III 

Video consultation in the prehospital stroke chain of care for suspected large vessel 

occlusion: A mixed-methods feasibility study 
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Background: Rapid identification and transport decisions are crucial in acute stroke 

care. Prehospital video consultation may support collaboration and clinical decision-

making between ANs and neurologists, particularly in patients with suspected large 

vessel occlusion (LVO). However, there is limited knowledge regarding how such 

systems function under routine clinical conditions and how organisational and technical 

factors influence their use. 

Aim: The purpose of this study was twofold: the primary aim was to explore whether 

real-time video consultation between ANs and neurologists could be conducted during 

prehospital assessment of patients with suspected large vessel occlusion (LVO). A 

secondary exploratory aim was to examine how video consultation may affect 

interprofessional collaboration, workflow, and clinical decision-making. 

Methods: A mixed-methods feasibility design with parallel collection of quantitative 

and qualitative data was used. Quantitative data regarding patient flow and treatment 

pathways were collected from ambulance and hospital records, while qualitative data 

were obtained through interviews and evaluation forms completed by ANs and 

neurologists. The intervention was implemented in twelve ambulances across four 

districts in Western Sweden. 

Results: The results showed that video consultation was technically feasible in 

individual cases and was perceived as supportive for collaboration and clinical 

assessment. Participants described increased trust, improved communication, and 

enhanced shared understanding between professions. However, implementation was 

challenged by technical instability, limited equipment availability, organisational 

barriers, and low frequency of eligible cases. Only a small number of video consultations 
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were successfully completed during the study period, limiting the possibility of 

evaluating clinical effectiveness. 

Discussion: The study highlighted that successful implementation of video consultation 

depends not only on technical functionality but also on organisational readiness, 

professional engagement, and integration into existing workflows. The findings suggest 

that video consultation should be understood as both a technical and organisational 

intervention, where routines, local ownership, and continuous training are central for 

sustainable use in clinical practice. Furthermore, the study illustrates the challenges of 

implementing innovation in a complex and mobile prehospital environment. 

8.4 Study IV 

Implementation of video-supported interprofessional collaboration: a process 

evaluation. 

 Omran, L-L., Maurin Söderholm, H., Andersson Hagiwara, M., Puaca, G., Sjöqvist, B-

A., Nordanstig, A., & Gustafsson, T. (Manuscript submitted for publication). 

Background: The centralisation of thrombectomy treatment has improved stroke 

outcomes but has also increased geographical inequalities in access to specialist stroke 

care. Video-supported consultation between ANs and neurologists has been introduced 

as a strategy to support prehospital assessment, interprofessional collaboration, and 

transport decisions for patients with suspected stroke. Despite increasing interest in 

prehospital telemedicine, limited knowledge exists regarding how such interventions are 

implemented and sustained in clinical practice. 

Aim: This study aimed to describe and evaluate the implementation of video-supported 

interprofessional collaboration in the Swedish prehospital stroke chain of care. 
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Methods: Guided by the Medical Research Council framework for complex 

interventions, a mixed-methods process evaluation was conducted across three 

implementation phases: simulation, clinical pilot, and regional scale-up. Data consisted 

of interviews, simulation recordings, evaluation forms, field notes, and ambulance and 

hospital records. The analysis was informed by the ERIC taxonomy of implementation 

strategies and Normalisation Process Theory (NPT). 

Results: The findings demonstrated that video consultation enabled real-time 

interprofessional collaboration and supported clinical decision-making, professional 

confidence, and shared situational awareness between ANs and neurologists. The 

implementation process was influenced by several contextual and organisational factors, 

including technical reliability, organisational readiness, opportunities for training, and 

local engagement. During the regional scale-up phase, reduced facilitation, fewer 

opportunities for feedback, and low consultation frequency limited the normalisation of 

the intervention into routine practice. 

Discussion: The process evaluation illustrated how implementation was shaped by both 

contextual and organisational factors throughout the project. While close collaboration, 

local engagement, and iterative adaptation supported implementation during the early 

phases, the transition to regional ownership reduced opportunities for feedback, learning, 

and local adaptation. The findings emphasise that sustainable implementation of 

prehospital video consultation requires not only technical reliability but also 

organisational support, continuous training, and long-term integration into clinical 

practice. The study further demonstrates the importance of understanding 

implementation as an ongoing social and organisational process rather than solely as a 

technical intervention. 
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9. Results 

The results of the thesis as a whole illuminate interprofessional collaboration as both a 

central mechanism and an emergent outcome of implementing digital innovation in 

prehospital stroke care. Across the four studies in this thesis, video consultation 

functioned less as a purely technological intervention and more as a shared visual context 

that enabled ANs and neurologists to share clinical observations and reasoning in real 

time. The findings therefore indicate that the primary value of the intervention lies not 

only in remote neurological assessment but also in its capacity to support 

interprofessional collaboration in time-critical decision-making across organisational 

boundaries.  

9.1 Overall results: across studies and phases 

The studies show that while video consultation served as a technical enabler, the 

evolving collaboration between ANs and neurologists appeared to influence how the 

intervention became meaningful, and workable in practice. Across the different phases, 

collaboration developed from the initial coordination of tasks to shared clinical 

reasoning and joint decision-making, revealing both the potential and the tensions 

related to roles, responsibilities, and communication in digitally mediated teamwork.  

Across the studies, both advantages and challenges emerged regarding the use and 

implementation of prehospital video consultation findings that reflect the thesis’ aim of 

exploring feasibility, interprofessional collaboration, and the caring dimensions of 

digital collaboration. The results indicate that video consultation supported 

communication, and shared assessment, and collaboration between ANs and 
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neurologists, while highlighting the influence of professional roles, organisational 

context, and existing work practices on these interactions.  

The introduction of prehospital video consultation for suspected stroke emerged as a 

stepwise change across the four studies, moving from simulated trials to full-scale 

clinical use. Simulation environments enabled ANs and neurologists to explore how 

video consultation could support remote neurological assessment and collaborative 

interaction. This phase also provided an opportunity to examine how trust, attentiveness, 

and mutual understanding could be established through a digital interface. These early 

interactions illustrated how digital communication can create a shared clinical 

perspective, allowing professionals to align their assessment despite geographical 

separation. These early exercises highlighted two key needs: clear role division during 

the call, and familiarity with camera handling and guided NIHSS examination. This 

stage was crucial in establishing a common starting point for further implementation. 

When the intervention entered real clinical contexts (Studies II and III), its integration 

into daily practice required both technical readiness and professional adaptation. Before 

video, communication followed a linear and more hierarchical structure ANs reported 

and neurologists decided, without a shared visual context. With video consultation, 

decision-making became more interactive, as both professions could observe the patient 

simultaneously and engage in joint interpretation of neurological findings. Such 

collective engagement reflects the ethical dimension of shared responsibility in care, 

where professional boundaries are renegotiated in real time to meet the patient’s needs. 

This shift softened traditional professional boundaries while maintaining the distinct 

expertise of each role. 

A particularly limiting factor noted in the clinical phases was that several otherwise 

eligible prehospital consultations were missing simply because the on-call neurologist 
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did not have the tablet at the time of the ambulance call. This technical logistical gap not 

only reduced the number of actual video consultations compared to potential cases but 

also limited the opportunity to integrate video into daily workflows. These missed 

consultations also illustrate an important implementation insight: the effectiveness of 

digital innovation in emergency care depends not only on technical feasibility but on 

whether the technology is consistently available in the clinical workflow. In practice, 

this meant that some patients continued along the traditional care pathway with 

telephone-only consultation with local hospitals, missing the potential benefits of early 

visual assessment. Such missed opportunities were repeatedly noted in both quantitative 

data, where the number of consultations fell far short of the number of eligible patients, 

and in qualitative accounts from both ANs and neurologists.  

Perceived benefits were consistent across the studies. Both ANs and neurologists valued 

the ability to share visual information, which improved confidence in triage decisions 

and was expected to reduce delays to reperfusion therapies and avoid unnecessary inter-

hospital transfers. The tool was also seen as creating a shared situational context between 

prehospital and intrahospital teams, supporting trust and alignment. At the same time, 

studies I and III documented a subtle but important concern: video could draw the AN’s 

attention towards the neurologist and screen, potentially reducing direct patient 

engagement. ANs emphasised the need to maintain a holistic view of the person while 

managing the technical demands of the consultation. 

The implementation process across the four studies was iterative. Feedback from users 

led to adaptations in training, role definitions, and equipment configuration. Over time, 

these refinements aimed to embed video consultation as a routine part of stroke care 

while safeguarding patient contact, teamwork, and clinical quality. Together, the studies 

illustrate that successful adoption depends not only on technology and protocols but also 
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on cultural and relational shifts in how professionals work together across distances, as 

described in implementation research (May and Finch, 2009). 

One important factor was COVID-19, as the project was put on hold during the pandemic 

and lost a lot of its momentum, something that both ANs and neurologists highlighted.  

9.2 Patient outcome 

Although the results from the pilot study (Study Ⅱ) and the scale-up phase (Study Ⅲ) 

differ in some respects, it is important to note that the data were generated under different 

conditions. In Study Ⅱ, data were derived from ambulances equipped with video 

technology, where video consultation was available but not consistently used. In 

contrast, study Ⅲ is based on cases in which video consultations were actually carried 

out. There are also geographic differences that should be considered when interpreting 

the results. The inclusion criteria were the same in both studies. 

The quantitative findings were based on relatively small sample sizes and should 

therefore be interpreted cautiously. Although statistical significance was not 

demonstrated, the findings however indicated trends toward improved triage precision 

and fewer secondary transfers. In Study Ⅱ, none of the patients in the video group 

required secondary transport, whereas in Study Ⅲ, one out of five patients did. Given 

the small sample size, these findings should be interpreted with caution. Although 

similar patterns were observed in both studies, no reliable conclusions regarding the 

effect of video consultation on patient pathways can be drawn. In Study Ⅱ, 47% of 

patients in the video group were transported directly to the regional stroke centre 

compared with 30% in the control group, while in Study Ⅲ, the proportion varied by 

district, and due to few video consultations, no reliable conclusions can be drawn.  
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The results from Studies Ⅱ and Ⅲ show that time on scene remained similar between the 

intervention group and the control group, with only one district representing a single 

case showing longer on-scene time. Again, no statistically significant results were found, 

and the sample size was small. Time-to-hospital was longer in both studies, which was 

to be expected, as the regional stroke centre is in the southwest end of the district, and 

this had an impact on the total prehospital time that was somewhat longer in the 

intervention group. However, despite this, a trend towards shorter times to 

thrombectomy was observed in the innovation (Study Ⅱ) and video consultation groups 

(Study Ⅲ). These observations suggest that shared visual assessment between ANs and 

neurologists may contribute to improved destination decisions, particularly in patients 

with suspected LVO, and potentially reduce unnecessary intermediate transfers.  

9.3 The caregivers’ experience of video consultation  

From an interprofessional perspective, these experiences reveal how mutual 

understanding, trust, and recognition of competence evolved using video consultation. 

9.3.1 Video as a diagnostic tool 

Across the studies, live video consultation appeared to support prehospital stroke 

assessment by enabling shared visual access to the patient and real-time interaction 

between professionals. In the simulation environment (Study Ⅰ), neurologists appeared 

to benefit from direct observation of symptoms and could correct the AN´s examination 

technique, if needed in real time, which appeared to support a more consistent NIHSS 

and reduced uncertainty in the handover process. At the same time, this appeared to 

facilitate knowledge exchange. In the clinical pilots (Studies Ⅱ and Ⅲ), video made it 
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possible to identify potential LVO cases earlier in the prehospital care chain and 

appeared to support decisions regarding the level of care. Across clinical pilots, the 

increases in direct transport to thrombectomy centres for patients with suspected LVO 

and the reductions in secondary transfers were relatively small in absolute terms and did 

not reach statistical significance. Similar patterns across the studies suggest that shared 

visual access, immediate feedback, and real-time interactions influenced how 

assessments and decisions were carried out during video consultation. 

However, study Ⅲ showed that video did not eliminate diagnostic uncertainty entirely; 

differentiating LVO from intracerebral haemorrhage remained challenging. This points 

to a possible ceiling effect in which video augments clinical expertise but cannot fully 

compensate for the inherent limitations of prehospital neurological assessment.  

9.3.2 Collaboration and communication 

Evidence from the three empirical studies shows that the introduction of video 

consultation affects how ANs and neurologists work together. 

Across the studies, communication shifted from a primarily verbal exchange to a more 

interactive form of collaboration. Before video activation, communication relied on 

verbal information, sometimes leading to terminology mismatches, an inability to 

directly observe symptoms, and information directed unilaterally from ANs to 

neurologists. This limited opportunities for real-time clarification and sometimes created 

uncertainty or re-examination at the hospital. This shift appeared to enable a form of 

shared situational awareness, where both professions could interpret clinical signs 

together rather than relying solely on verbal descriptions. 

Once video was activated, the interaction shifted into a more equal, two-way exchange. 

Neurologists could directly observe the patient, guide examination steps, and confirm 
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findings. These qualitative findings suggest that video not only adds new information 

but may also influence the structure of communication, potentially fostering joint 

decision-making and real-time learning. 

Study II does not describe the collaborative process in depth but captures its measurable 

effects. The higher proportion of direct transport and lower proportion of secondary 

transfers in the video group are consistent with the improved collaboration described in 

Studies I and III. In this way, Studies II and III provides possible evidence of the 

operational outcomes that may result from the qualitative shifts in teamwork and 

communication observed in the other studies. 

9.3.3 Patient safety and patient contact 

A recurring theme across the studies was the perception among healthcare professionals 

that early specialist involvement through video consultation increased patient safety. 

ANs and neurologists described how having the neurologist ‘present’ onscreen at the 

scene allowed for earlier and more precise triage and increased patient safety. This 

perception was closely linked to the collaborative nature of the consultation, where both 

professions contributed to the assessment and shared responsibility for the decision, 

although the neurologist has the final say.  

However, Studies I and III also noted a potential unintended effect: when the video link 

was active, ANs sometimes focused more on the neurologist and the screen than on the 

patient. This shift, although subtle, was seen as possibly affecting rapport, comfort, and 

the ability to gather non-verbal and contextual information not visible through the 

camera. From the staff perspective, balancing the technical demands of video 

consultation with maintaining strong patient contact was seen as an important 

implementation challenge. 
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On the other hand, seeing the patient gave the neurologist increased contact with the 

patient, and they reported maintaining a holistic view of the person, rather than limiting 

their assessment to a checklist of symptoms and vital signs. Overall, participants 

perceived that early specialist involvement  increased patients safety and contributed to 

a greater sense of security among healthcare personnel. Relational and caring 

dimensions of implementing video consultation 

The findings across the three studies reveal that the implementation of video consultation 

in prehospital stroke care not only introduced a technical innovation but also reshaped 

the relational and ethical landscape of care. Collaboration between ANs and neurologists 

evolved from a linear exchange of information to a shared, dialogical process grounded 

in mutual trust and professional respect.  

At the same time, the studies highlight tensions inherent in digitally mediated care. The 

risk of divided attention where focus shifts from the patient to the screen illustrates the 

delicate balance between technological facilitation and caring presence. Professionals 

expressed a clear ethical responsibility to preserve the patient’s dignity and to maintain 

relational contact even when communication occurred through a device. 

From a caring science perspective, successful implementation involves safeguarding the 

human dimension of care while integrating technological and procedural change. The 

studies collectively emphasise that in emergency care, where time and precision are 

critical, the moral and relational quality of collaboration remains the foundation of safe, 

person-centred practice. The findings suggest that the primary function of video 

consultation is how it reshapes collaboration between ANs and neurologists in the 

prehospital stroke chain of care. By enabling shared observation and dialogue around 

the patient’s condition, the technology supports a more collaborative form of clinical 

reasoning in complex and time-critical prehospital contexts. These relational and ethical 
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findings. These qualitative findings suggest that video not only adds new information 
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aspects of implementation form the foundation for the subsequent discussion, where the 

findings are interpreted in relation to caring science and implementation theory. 
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10. Discussion 

This thesis adds knowledge about how video consultation in prehospital stroke care 

influences interprofessional collaboration, shared clinical reasoning, and 

implementation processes across organisational boundaries. The findings suggest that 

video consultation functioned not only as a technical tool, but also as a relational and 

organisational practice that reshaped communication, decision-making, and professional 

interaction in time-critical care. 

The thesis further highlights how implementation depended not only on technical 

functionality, but also on organisational readiness, professional trust, and integration into 

everyday clinical practice. From a caring science perspective, the findings indicate that 

digitally mediated care may influence relational presence, professional responsibility, 

and ethical aspects of patient interaction. 

From a critical perspective, the changes observed in collaboration can be understood as 

the activation of underlying mechanisms. In this study, these mechanisms can be 

interpreted as processes of trust-building and epistemic uncertainty, as reflected in how 

ANs and neurologists engaged in shared visual assessment and negotiated clinical 

decisions during video consultations. These mechanisms are not directly observable but 

operate through the relational and organisational conditions of the prehospital setting. 

Understanding these generative mechanisms helps explain why similar interventions 

may produce different outcomes across contexts. 

The results illustrate how video consultations may reshape professional roles, enhance 

shared clinical reasoning, and support timely decision-making. At the same time, they 

revealed organisational and contextual challenges related to technology, 
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communication, and role negotiation. These overarching insights form the basis for the 

following discussion of findings. 

10.1 Discussion of findings 

The overall findings from the four studies demonstrate both the potential and challenges 

in introducing prehospital video consultation for patients with suspected stroke. The 

findings suggest that video consultation not only introduced a new technical tool, but 

also influences how communication, collaboration, and clinical decision-making were 

organised across professional and organisational boundaries.  

From a critical realist perspective, the findings may be understood as the result of 

interactions between context, mechanisms, and outcomes. In the present study, the 

implementation of video-supported consultation occurred within a context characterised 

by geographical distances, organisational boundaries between prehospital and hospital 

care, and time-critical decision-making in stroke management. Within this context, video 

consultation appeared to activate mechanisms related to shared situational awareness, 

increased professional trust, and more collaborative clinical reasoning between ANs and 

neurologists. These mechanisms contributed to enhanced communication and improved 

opportunities for shared decision-making. They also appeared to support more precise 

triage decisions. Such processes resonate with previous research on interprofessional 

collaboration, which emphasises how shared understanding, mutual trust, and 

communication structures influence teamwork and decision-making in healthcare 

settings (Hall, 2005, Reeves et al., 2017). These findings further suggest that 

implementation depended not only on technical functionality, but also on relational and 

organisational processes that supported trust, communication, and shared responsibility 

in clinical practice (May and Finch, 2009). 
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10.1.1 Interprofessional collaboration and 

communication  

The implementation of video consultation reshaped communication between ANs and 

neurologists. What had previously been a linear and hierarchical interaction, where ANs 

reported and neurologists decided, became a more dialogical process. Video enabled a 

shared situational awareness, allowing both professions to contribute actively to 

assessment and decision-making. For ANs, being visually observed by a specialist in 

real time could evoke both security and vulnerability. Neurologists, in turn, gained 

deeper insight into the prehospital context and the complexity of field-based assessment. 

This reciprocal exposure contributed to mutual respect and knowledge exchange; an 

aspect emphasised in caring science as foundational for ethical collaboration (Arman et 

al., 2015, Wei and Watson, 2019).  

Video consultation transformed collaboration from a sequential to a more shared and 

dialogical process between ANs and neurologists. The findings, aligned with previous 

research, emphasise the importance of these collaborative processes (Reeves et al., 

2017). Through visual access to the patient, neurologists gained greater insight into the 

ANs’ assessments, while ANs’ clinical reasoning became more visible in real time. This 

appeared to support more collaborative interpretation and shared decision-making across 

professional boundaries (Hedqvist and Herrera, 2025, Janerka et al., 2023). The findings 

further suggest that hierarchies and professional boundaries were not static obstacles, 

but active elements shaping interprofessional collaboration in digitally mediated stroke 

care. Power, responsibility, and autonomy appeared to be continuously negotiated in 

practice and became particularly visible in time-critical situations. Video consultation 

therefore seemed to influence traditional physician–nurse dynamics by creating new 
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forms of shared assessment and decision-making while simultaneously requiring trust, 

role clarity, and mutual professional respect. 

The thesis indicates that digital collaboration, when grounded in trust and shared 

professional responsibility, may reduce hierarchical barriers and strengthen 

interprofessional learning. Yet technology alone does not guarantee collaboration, it 

requires a culture that values dialogue, respect, and shared purpose. 

10.1.2 Triage precision and care-level decisions 

Across the clinical phases, the use of video consultation appeared to enhance the 

precision of prehospital triage and the accuracy of level-of-care decisions. Although the 

quantitative results did not reach statistical significance because of limited sample sizes, 

consistent patterns indicated fewer secondary transfers and potentially shorter times to 

thrombectomy. This suggests that early specialist participation through video 

consultation may strengthen clinical reasoning by enabling shared interpretation of 

neurological signs and mutual confirmation of assessment findings. Such mechanisms 

are consistent with the concept of collective sense-making described in implementation 

theory (May and Finch, 2009). 

From a caring science perspective, timely and accurate triage may also be understood as 

an ethical responsibility, as delays in access to specialised stroke care can have major 

consequences for patients and patient outcomes. 
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10.1.3 Technology, logistics, and organisational 

readiness 

Despite strong professional acceptance, the implementation process revealed several 

logistical barriers. In some cases, consultations were missed simply because the on-call 

neurologist did not have the device available at the time of call. This technical fragility 

highlights the gap between innovation and everyday operational reality. Similar 

challenges have been noted in other telehealth projects, where limited technical 

infrastructure and inconsistent device availability hindered integration despite high user 

acceptance (Jaeger et al., 2023, Schröder et al., 2024). These findings emphasise that 

successful implementation is not only a matter of training or technology, but of aligning 

systems, responsibilities, and leadership across organisational levels. This interplay 

illustrates what May et al. (2009) describe in Normalisation Process Theory; the 

collective action required for new practices to become normalised within complex 

healthcare systems. When responsibility for implementation is fragmented, as often 

occurs in ambulance services, professionals may perceive themselves as subjects, rather 

than agents, of change. 

The findings also suggest that successful implementation depended on the interaction 

between technical reliability, organisational readiness, and relational trust. When these 

factors were aligned, video consultation appeared easier to integrate into everyday 

practice. However, when technical instability or organisational barriers disrupted the 

process, collective engagement declined. These findings illustrate how implementation 

depended not only on technology itself, but also on relational and organisational 

conditions that supported collaboration and integration into clinical workflows. 

The results highlight that sustainable change depends on organisational readiness, 

leadership engagement, and shared ownership. When professionals are involved in 
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shaping new practices, they develop a sense of agency and commitment that supports 

long-term integration. Conversely, when implementation is experienced as externally 

imposed, engagement and trust tend to decline. 

This illustrates how technological feasibility alone is insufficient for implementation, a 

phenomenon widely described in implementation research where innovations fail not 

because of lack of acceptance but because of misalignment with everyday workflows. 

These findings emphasise the importance of shared ownership, organisational support, 

and integration into everyday clinical workflows. 

10.1.4 Patient safety and human contact 

Across all studies, early specialist involvement through video consultation was 

perceived to increase patient safety. ANs and neurologists emphasised that visual 

information reduced uncertainty and enhanced confidence in critical decisions. Similar 

benefits are reported in other emergency telemedicine studies, where video 

communication improves assessment accuracy and supports clinical confidence (Kim et 

al., 2020, Gren et al., 2023). At the same time, both professions noted the risk of reduced 

patient contact. When attention shifts toward the screen, non-verbal cues and embodied 

interaction may be lost. This tension between technology and presence mirrors a central 

concern in caring science: maintaining human dignity and relational ethics, even when 

care is mediated by digital tools (Dahlberg et al., 2009, Bergbom et al., 2022). This 

paradox was reflected in the interviews, where participants described how the screen 

occasionally competed with direct patient interaction. This highlights an ethical 

challenge: while digital tools strengthen precision and speed, they may simultaneously 

distance professionals from the lived experience of the patient. 
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Finding this balance requires awareness, training, and ethical reflection that integrates 

both technological competence and caring presence. In this way, technology may 

support rather than disrupt relational and patient-centred care. 

10.1.5 Learning and knowledge exchange 

Video consultations also created opportunities for learning in real time. Neurologists 

could guide examinations and provide feedback, while ANs demonstrated clinical 

reasoning and prehospital decision-making. This mutual visibility fostered professional 

growth and a more integrated understanding of the care chain. Interprofessional learning 

of this kind has been shown to strengthen both competence and team trust (Schot et al., 

2020). From a caring science viewpoint, such mutual learning reflects a relational form 

of knowledge, one that emerges through encounters, dialogue, and shared responsibility. 

These findings suggest that video consultation may also function as a platform for 

interprofessional learning and shared clinical reflection. 

 10.1.6 Implementation as an iterative and contextual 

process 

The implementation of ViPHS unfolded as an iterative process shaped by feedback, 

adaptation, and external events. The COVID-19 pandemic interrupted the project and 

led to a loss of momentum, illustrating how large-scale change efforts are embedded in 

unpredictable systems. This aligns with the understanding of implementation as a 

dynamic, context-sensitive process where structural, cultural, and individual factors 

continuously interact (Lynch et al., 2018, Nilsen, 2015). In the ViPHS project, the 

iterative development of training, protocols, and feedback loops demonstrated the 
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importance of flexibility and reflexivity. The implementation process therefore evolved 

through continuous adaptations shaped by local conditions, feedback, and organisational 

circumstances. 

The findings illustrate that the implementation of video supported collaboration in 

prehospital stroke care can be both feasible and meaningful when grounded in trust, 

shared responsibility, and ethical awareness. The results highlight how digitalisation not 

only introduces new tools but transforms professional relationships and clinical 

reasoning processes. Video consultations served as a bridge between professions and 

settings, supporting timely decision-making and mutual learning, yet they also exposed 

tensions between technological efficiency and relational presence. Taken together, the 

findings suggest that digital technologies such as video consultation do not merely add 

new tools to healthcare practice but reshape how professionals collaborate, reason, and 

share responsibility in time-critical care. 

The findings also suggest that video consultation may support more collaborative and 

integrated prehospital stroke care by strengthening communication, shared decision-

making, and interprofessional understanding across organisational boundaries. At the 

same time, successful implementation depended not only on technical functionality but 

also on organisational readiness, professional trust, and integration into everyday clinical 

practice.  

This thesis contributes to existing knowledge by demonstrating how video consultation 

in prehospital stroke care functions not only as a technical intervention, but also as a 

relational and organisational practice that reshapes interprofessional collaboration, 

shared clinical reasoning, and decision-making across professional and geographical 

boundaries. The findings further contribute to implementation research by illustrating 
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how organisational readiness, professional trust, and shared ownership influence the 

normalisation of digital innovations in acute care settings.  

From a caring science perspective, the thesis also contributes knowledge regarding how 

digitally mediated care may influence relational presence, professional responsibility, 

and ethical aspects of patient interaction in time-critical healthcare environments. 

10.2 Methodological discussion  

Methodologically, the integration of qualitative and quantitative approaches provided 

complementary perspectives on implementation, collaboration, and clinical decision-

making in prehospital stroke care. The mixed-method design enabled exploration of both 

measurable process outcomes and experiences of communication and collaboration 

across the included studies. Several methodological limitations should be acknowledged. 

The quantitative components of the project were based on small samples, which limited 

the statistical power to detect significant differences in clinical outcomes. Furthermore, 

the implementation took place within a single regional healthcare system, which may 

affect the transferability of the findings to other contexts. Technical challenges and the 

evolving nature of the intervention during the implementation process may also have 

influenced how participants experienced and used the system. The sequential design of 

the studies also allowed findings from earlier phases to inform later stages of the project. 

Insights generated through simulation and early implementation phases contributed to 

the development of interview guides, analytical focus, and understanding of 

organisational challenges during the clinical implementation process.  
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10.2.1 Simulation as a tool in research 

Simulation is a well-established method in healthcare education and research, 

particularly for studying communication, teamwork, and clinical decision-making in 

complex and time-critical environments such as prehospital care. Several scientific 

articles highlight simulation as a powerful method in healthcare research, particularly 

for studying communication, teamwork, and clinical decision-making in complex and 

time-critical environments, such as a prehospital care setting (Andersson et al., 2023, 

Andersson et al., 2025). It is used not only for education but also to study teamwork, 

communication, and system improvement in a safe, controlled environment. Recent 

studies emphasise the importance of theoretical grounding, methodological innovation, 

and internationally aligned guidelines to maximise the impact of simulation in healthcare 

research (Eppich and Reedy, 2022).  

In the ViPHS project, simulation was used not only to evaluate the technical aspects of 

the intervention but, most importantly, to explore the human dimensions of 

communication and collaboration. The simulated scenarios provided a controlled, yet 

realistic, context that allowed observation of interactional dynamics and ethical aspects 

of care. This approach is particularly valuable in prehospital research, where clinical 

reasoning and interprofessional interaction are shaped by dynamic and unpredictable 

clinical environments (Andersson et al., 2023, Andersson et al., 2025).  

Concerns that emerged in the interviews following the simulation study were echoed in 

later clinical interviews, suggesting that simulation can effectively capture authentic 

professional experiences. Although the interview guides and research contexts differed, 

many similar themes were identified, such as the balance between technological focus 

and patient presence, and the tension between guidance and autonomy. These parallels 

indicate that simulation can be a valuable tool in prehospital research, where real-life 
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conditions are difficult to control and the work environment is highly unpredictable 

(Maurin Söderholm et al., 2019). It also enables exploration of clinical reasoning 

processes in context, which are otherwise difficult to capture in real-life prehospital 

environments.  

By providing a structured environment for observing communication and decision-

making, simulation allows for the study of complex professional behaviours while 

maintaining patient safety. In this thesis, simulation therefore functioned both as 

methodological preparation for later clinical phases and as a way of exploring 

communication and collaboration in a controlled but clinically relevant context. The use 

of simulation before clinical implementation also allowed potential organisational and 

communicative challenges to be identified in a safe environment before the intervention 

was introduced into real clinical practice. Although simulation cannot fully replicate real 

clinical encounters, the realistic ambulance setting and involvement of experienced 

clinicians contributed to ecological relevance and supported reflection on authentic 

professional interactions. 

10.2.2 Methodological reflection 

The mixed-method design used in this thesis combined qualitative depth with 

quantitative structure, strengthening both credibility and dependability. Qualitative 

methods allowed for rich exploration of experiences and interactions, while quantitative 

analyses provided measurable indicators of feasibility and process outcomes. 

Triangulation between methods strengthened the credibility and trustworthiness of the 

findings (Thompson and N, 2022). However, small sample sizes in the quantitative 

studies limit statistical generalisability. Instead, the results offer insights into how similar 

mechanisms may function in similar contexts (Polit and Beck, 2010). The inclusion of 
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multiple geographic areas and ambulance organisations enhanced transferability, 

although contextual differences may have influenced comparability. 

Reflexivity was maintained through continuous reflection on the first author’s dual 

position as both researcher and insider in the ambulance service. This awareness 

supported critical reflection throughout data collection and analysis and helped ensure 

that interpretations remained grounded in the empirical material rather than in 

preunderstanding (Houghton et al., 2013, Berger, 2015). The complexity of introducing 

video-supported collaboration in prehospital stroke care required methodological 

approaches capable of capturing both measurable process outcomes and the relational 

and organisational dimensions of implementation. The mixed-method design therefore 

enabled a broader understanding of how technological, professional, and contextual 

factors interacted throughout the implementation process. Discussions within the 

multidisciplinary research group contributed to critical reflection during analysis and 

helped challenge interpretations shaped by the first author’s clinical background. 

Ethical considerations were carefully balanced throughout the research process. Ethical 

considerations also included awareness of how technology-mediated care may influence 

patient interaction, dignity, and professional responsibility. 

Declaration on the use of generative AI 
The following generative AI tools were used during the writing of this thesis: Microsoft 

365 Copilot (GPT-4 & GPT-5). Cover illustration based on the author's concept, created 

with the assistance of ChatGPT (OpenAI), and further edited by the author.  

The AI tools were used to support language revision, phrasing, and minor editorial 

improvements. All suggestions were reviewed, revised, and approved by the author, who 

takes full responsibility for the content of the thesis. 
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11. Conclusion 

This thesis demonstrates that prehospital video consultation can bridge organisational 

and geographical gaps in stroke care, fostering earlier specialist involvement and more 

integrated teamwork. Yet, its success depends on more than technology, it requires trust, 

shared understanding, and ethical awareness. The findings show that innovation in 

healthcare must remain grounded in the values of caring science, where human dignity, 

responsibility, and professional collaboration form the core of safe and compassionate 

care. The findings suggest that interprofessional collaboration may be an important 

mechanism through which video consultation supports shared clinical reasoning and 

decision making across organisational boundaries. The potential implications for patient 

outcomes and equitable access to specialised stroke care require further research in larger 

studies. 

In terms of clinical implications, the findings suggest that prehospital video consultation 

has the potential to enhance patient safety, improve triage precision, and strengthen 

collaboration between prehospital and intrahospital professionals. For clinical practice, 

this means that digital tools should be implemented not merely as technical systems but 

as relational practices. Successful integration requires leadership support, clear role 

distribution, continuous training, and active reflection on how technology influences 

care relationships. 

For ambulance services, ownership and participation in the development process are key. 

When ambulance personnel feel that they co-create rather than merely receive new 

technology, implementation is more sustainable and meaningful. 
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12. Future research 

Future research should continue to explore the intersection between technology, ethics, 

and human relationships in prehospital and emergency care. While this thesis 

demonstrates that prehospital video consultation can strengthen decision-making and 

collaboration, it also raises important questions about how caring presence and relational 

ethics are maintained when interaction is mediated through digital technology. Further 

qualitative and participatory studies could deepen understanding of how professionals 

experience digital co-presence and how patients perceive trust, safety, and dignity in 

these encounters. 

Larger, multicentre studies are needed to examine the impact of prehospital video 

consultation on patient outcomes, time metrics, and system efficiency. Equally important 

are implementation studies that investigate organisational readiness, leadership, and 

interprofessional learning as mechanisms for sustainable change. From a caring science 

perspective, future research should focus on how digital innovations can support rather 

than substitute human connection, ensuring that technological progress remains 

grounded in compassion, trust, and the moral responsibility to care. 
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13. Svensk sammanfattning (Swedish 

summary) 

Denna avhandling undersöker hur videokonsultation i realtid mellan 

ambulanssjuksköterskor och neurologer kan användas i den prehospitala strokekedjan 

för att stödja tidiga bedömningar, stärka samarbete och bidra till en mer jämlik och säker 

strokevård. Arbetet utgår från utvecklingsprojektet Videokonsultation i den prehospitala 

strokekedjan (ViPHS) i Västra Götalandsregionen. 

Avhandlingen är förankrad i vårdvetenskap men hämtar också perspektiv från 

professionsforskning, interprofessionell samverkan och implementeringsvetenskap. 

Med ett kritiskt realistiskt angreppssätt analyseras inte bara om videokonsultation kan 

användas, utan också hur den påverkar kliniskt arbete, relationer och organisatoriska 

processer. 

Stroke är ett vanligt och tidskritiskt tillstånd där utfallet påverkas av hur snabbt patienten 

identifieras och når rätt vårdnivå. För patienter med misstänkt storkärlsocklusion kan 

direkttransport till strokecenter med möjlighet till trombektomi vara avgörande. I dag 

sker kontakten mellan ambulans och neurolog oftast via telefon, medan 

videokonsultation möjliggör en gemensam visuell bedömning i realtid. Kunskapen är 

fortfarande begränsad om hur videostöd påverkar samverkan, beslutsfattande och 

långsiktig implementering i prehospital verksamhet. Avhandlingens övergripande syfte 

var därför att utforska hur videostödd interprofessionell samverkan införs, används och 

får betydelse i prehospital strokevård. 

Avhandlingen omfattar fyra delstudier som belyser samarbete, klinisk användbarhet och 

implementering. Studierna omfattar simulerade strokescenarier, kliniska jämförelser 
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mellan bedömningar med och utan videostöd, erfarenheter från regional uppskalning 

samt en processutvärdering av införandet. 

Metodologiskt bygger avhandlingen på kvalitativa, kvantitativa och mixade metoder. 

Materialet samlades in i både simulerade och kliniska miljöer och omfattade intervjuer, 

videoinspelade scenarier, journaldata, processmått och utvärderingsformulär. Detta 

möjliggjorde analyser av både vårdprocesser och professionella erfarenheter. 

Studierna genomfördes med etiskt godkännande i enlighet med gällande svensk 

lagstiftning. Deltagare i intervjuer och simuleringar informerades om studiernas upplägg 

och lämnade samtycke, medan kliniska data hanterades enligt regelverk för journaldata, 

kvalitetssäkring och forskningsetik. 

Resultaten visar att videokonsultation kan stödja kliniskt beslutsfattande och 

interprofessionellt samarbete i prehospital strokevård. När neurologen får visuell 

tillgång till patienten skapas ett gemensamt kliniskt sammanhang där observationer och 

resonemang kan delas i realtid. Detta tycks bidra till större säkerhet i bedömningen och 

ett mer dialogiskt samarbete än vid telefonkonsultation. 

Videokonsultationen påverkade också relationen mellan ambulanssjuksköterskor och 

neurologer. Samarbetet präglades av ökad tillit, tydligare delat ansvar och bättre 

möjligheter till kunskapsutbyte, samtidigt som professionella gränser och 

ansvarsfördelning delvis omförhandlades. De kvantitativa resultaten var begränsade av 

små urval och några statistiskt säkra skillnader i patientutfall kunde inte påvisas. 

Samtidigt sågs tendenser till mer träffsäkra transportbeslut, färre sekundära transporter 

och snabbare väg till avancerad behandling för vissa patienter. Processutvärderingen 

visade att hållbar implementering inte bara beror på fungerande teknik utan också på 

organisatoriska villkor. Stabil teknik, tydliga rutiner, utbildning och lokalt engagemang 

framstod som avgörande för att videokonsultation skulle bli en naturlig del av arbetet. 
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Ur ett vårdvetenskapligt perspektiv visar resultaten att digital teknik både kan stödja och 

utmana vårdandets kärna. Videokonsultation kan stärka bedömning och samarbete, men 

också riskera att flytta uppmärksamheten från patienten till skärmen. Därför krävs etisk 

medvetenhet och fortsatt fokus på patientens värdighet och behov. 

Avhandlingen visar därmed att videokonsultation inte bara är en teknisk lösning utan en 

förändring som påverkar arbetssätt, relationer och klinisk identitet. När 

ambulanssjuksköterskans och neurologens kompetenser möts i ett gemensamt visuellt 

rum skapas nya möjligheter till samarbete, lärande och delat ansvar. 

Avhandlingen visar således att prehospital videokonsultation har potential att förbättra 

bedömning, triagering och samarbete i strokevården. Under rätt tekniska och 

organisatoriska förutsättningar kan detta bidra till snabbare och mer jämlik vård, men en 

hållbar digital utveckling kräver också stödjande ledarskap, professionell delaktighet 

och ett tydligt patientfokus. 
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