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Abstract  

Emergency Health Care (EHC) is an extended and multi-professional protocol designed to 

make communication easier in the event of a health-care emergency. Information and 

communication technologies (ICTs) play a vital role within EHC by coordinating 

emergency responses across involved departments as well as to health-care providers in the 

pre-hospital and hospital settings. Despite advances in ICT, there are still a variety of 

challenges regarding ICT usage in emergencies. To identify these challenges, a semi-

structured interview was conducted with pre-hospital and hospital staff at the Emergency 

Departments of Vaasa Central Hospital, Finland, and Umeå University Hospital, Sweden. 

The findings indicate that workflow practices and the applying of medical knowledge in a 

pre-hospital setting is more challenging in Vaasa due to limited accessibility to the patient 

electronic record system. In the hospital setting, the clinical workflow and application of 

medical knowledge is easier in Umeå than in Vaasa as a result of there being an integrated 

information system in the Umeå region compared to a disintegrated system in the Vaasa 

region. It was discovered that the lack of a national record system in Sweden is a challenge 

for practitioners in the hospital setting in Umeå. In addition, badly structured information 

in the Finnish national record system has made collaborative activities between 

departments and hospitals difficult within EHC. The results reveal that the capacity of IT 

tools to provide on-time accessibility to patient information is fundamental for safe decision 

making and collaborative activities across departments and hospitals within EHC. 

Keywords: Information system, information technology (IT), Emergency Health Care 
(EHC), IT tool 
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1. Introduction 

Saving lives during and after an accident is the main focus of Emergency Health Care (EHC). 

The response phase in emergency management aims to limit injuries and loss of life during 

and immediately after an emergency. The process of the rescue operation starts with an 

alarm signal through the emergency telephone number 112. Usually, the paramedics in the 

ambulances services are the first involved in an emergency rescue operation. A paramedic 

receives information about the type of problem and the location of the patient.  Identification 

of the patient through their Social Security Number (SSN) and the initial medical assessment 

and examination of the patient are conducted by paramedics. Depending on the severity of 

the problem and an assessment of the medical risk, made by consulting with an emergency 

medical doctor, the patient would be treated at the location or transported to the local 

hospital for further examination and care. Occasionally the patient would need to be 

transported from the local hospital to the university hospital, where more advanced care, 

such as brain or heart surgery, could be given. Decision making in this process is very 

complex and is made by interpreting patient specific data according to medical knowledge 

and environmental circumstances. Medical knowledge includes medical guidelines on 

various evidence levels as well as the individual experiences of paramedics and physicians.  

In the decision-making process, IT tools provide critical information for determining the 

location of the patient, getting access to the patient through the smoothest route and 

identifying the patient.  Through the electronic record system, IT tools also support access to 

the patient’s current medical situation, medication, and information about the patient’s 

medical history. It also facilitates consultation with on-call emergency doctors for immediate 

treatment or further evaluation at the hospital. 

During the initial assessment of the emergency event in the pre-hospital setting, the 

paramedic may need to contact other organizations such as the fire department, the police or 

social services to facilitate the rescue operation. In the hospital setting, the health-care 

provider in the emergency department has close collaboration with other hospital 

departments such as the laboratory, radiology and surgery, as well as other health-care 

stations and university hospitals.   

In the health-care organizational process, the collaborative activities between different 

departments and teams should support the application of medical knowledge and the clinical 

health-care workflow. Effective collaboration between pre-hospital and hospital teams 

improves decision making and provides more valuable care. Addressing an emergency 

requires functional collaborative activities based on the integration, communication and 

application of medical knowledge.  Moreover, as the health-care process changes, the IT 
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system should be updated to cover the care process. This means presenting the right task, at 

the right time, to the right person, along with all the information needed to perform the task.  

Time is the most crucial factor that differentiates EHC from other areas of health care, as 

saving lives depends on correct and immediate action, preparation and arrangement.  The 

information and communication technology employed should provide the vital information 

and communication immediately when needed. Covering this requirement demands an 

extended and functional infrastructure, i.e. a fast seamless network of interconnected 

computing, mobile devices, storage systems, software, wireless networks and related 

technologies. The infrastructure must provide processing, transmission and storage of a high 

volume of vital information used in health-care organizations. Through these infrastructures, 

health-care providers and organizations can interconnect across functional networks. In 

addition, such an infrastructure can also support the employment of new applications and 

services constantly emerging through IT(1). 

 Recently, a lot of attention has been paid toward the development of ICTs for EHC (Chan 

et.al, 2004). It is expected that advances in such technology would support a seamless flow of 

information, communication, and collaboration among emergency health-care providers in 

the hospital and pre-hospital settings (Orthner et.al, 2005). ICTs have also provided 

widespread access to more specialized knowledge, both faster and at a lower cost (Alavi & 

Leidner, 2001).  

Developing more adaptive IT tools to support collaborative activities in emergencies 

demands a greater understanding of pre-hospital and hospital practitioner experiences 

applying their medical knowledge. To identify the core challenges for IT support within EHC 

as well as the deficiency of current IT solutions, we have to distinguish between the 

organizational process (such result reporting and medical order entry) and the decision-

making process (such as diagnostic and treatment procedure for a particular patient).    

The purpose of this research is to study the currently used IT tools and the medical 

workflow within EHC. Accordingly, the research question of this study is to discover: What 

medical workflow difficulties do pre hospital and hospital healthcare providers face in the 

emergency departments when collaborating through current IT tools? 

It is anticipated that the results of this research will provide a more detailed insight into 

current IT management difficulties when dealing with emergencies in health-care 

organizations, and how IT tools would eventually reinforce EHC.  

2. Related research 

While the decision-making process is linked to the patient, the organizational process patterns 

facilitate the coordination of inter-operating health-care providers and organizational units 
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(Richard & Reichert, 2007). Regarding these two different levels, there are different challenges 

arising within EHC.  

2.1 Organizational process within EHC  
The organization of Emergency Health Care (EHC) is characterized by a number of 

specialized departments and medical disciplines requiring interdisciplinary coordination and 

cooperation. Alongside both pre-hospital and hospital emergency teams, there are also other 

organizations involved in emergency responses, such as communal or local health-care 

stations, fire departments, police departments, social services etc. As the health-care process 

highly depends on information and knowledge, information management plays an important 

role in this context (Richard & Reichert, 2007). Using IT systems in health care has 

demonstrated a positive effect on the quality of care and a reduction of adverse outcomes 

(Vincent et al., 2001). Since missing information and insufficient communication between 

departments are among the major factors causing harmful medical errors in the care process, 

IT support has the potential to reduce the rate of harmful events by selectively providing 

timely and accurate information for all involved organizations in the emergency rescue 

operation (McDonald, 1984). However, there can be differences between the potential and 

the actual usage of IT within health care.  In the hospital setting, the work of nurses, 

technicians and doctors are highly loaded by cross-organizational coordinating activities. 

Paramedical procedures such as lab tests and radiologic examinations should be planned and 

prepared. In the event of an emergency, the patient should be transported as quickly as 

possible; during this highly sensitive time for saving life, reports are written, transmitted and 

evaluated.  

In the pre-hospital setting, there are broad variations of emergencies, from a car accident to 

extended natural disasters which demand the immediate involvement of other organizations 

such as firefighters, social services, and police to provide facilities for patient rescue. While 

health-care providers in the emergency department use traditional communication tools, 

there are still differences in how computer-based IT tools are adopted and implemented. 

Many emergency departments have moved from a paper checklist version to electronic 

medical records. However, some emergency services still use the paper checklist, voice and 

fax for information recording and exchanges ( Orthner et.al, 2005). In medical practice, this 

can cause a high administrative load as well as medical and organizational problems. This in 

turn can lead to unexpected errors (Dumas et.al, 2005). For example, receiving the wrong 

address from ambulance services to the fire department or a misunderstanding of a planned 

procedure in another hospital can cause extended damage.     
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The ability to perform an emergency medical procedure appears to be impossible if 

information is missing as there is a risk that preparations must be cancelled or delayed. For 

example, an emergency x-ray examination is delayed because the equipment is being used by 

another non-emergency patient or the reporting of the one procedure is delayed or missing. 

Although health-care providers are aware of the high priority of providing information on 

time in terms of coordinating organizational tasks in EHC,  current organizational structures 

and IT systems provide only sub-optimal support (Richard & Reichert, 2007).  

2.2 Challenges of IT support for organizational processes 
within EHC 
The employed IT applications often vary in different organizational units. Thus, one of the 

main challenges for the IT support of organizational processes concerns application 

integration (Richard & Reichert, 2007). Due to the fragmentation of medical data and IT 

application functions, the need to provide integration and interoperability standards has 

emerged within health care. Moreover, the digitalized support of organizational processes is 

usually closely related to application integration. The reason is that the construction of the 

information system in hospitals and health-care stations is characterized by many different 

departmental systems which have usually been optimized for the support of different medical 

disciplines (depending on the dominance of department activities) but not for the cross 

departmental or cross organizational process (Richard & Reichert, 2007). One of the main 

factors for the realization of the process-oriented health-care information system is 

adaptability to the environment requirement. This requirement is more prominent in the 

emergency health-care process because of the broad variation of emergencies and tasks as 

well as rapidly-needed information about the patient. Despite all progress, health-care 

applications are still far from adaptable ( Shadora et al., 2008). One reason is that the current 

IT system models do not address functional integration issues sufficiently. A functional 

integration refers to the meaningful cooperation of different software components (Lenz et 

al., 2005) between organizations to cover sharing information and applying medical 

knowledge. Insufficient functional integration can cause a failure to manage data redundancy 

and prevent the establishment of a seamless flow of information and consistency of the 

workflow (Lenz et al. ,2005).    

Time pressure within health care, especially in emergencies, can be a particular barrier to 

developing IT systems, especially in the intense emergency workflow during rescue 

operations. The professional in the health-care sector resists ICT innovations which might 

potentially disrupt both the organizational and medical decision process (Perjons et al., 

2005). Meaningful cooperation between different software components covering cross-

organizational activities within ECH requires a common application framework, which serves 

as a reference for programmers creating functionally suitable software components (Richard 
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& Reichert, 2007). By defining the required workflow steps and the corresponding 

transactions, the integrated IT system would ensure the consistency of patient information 

from registration through ordering, scheduling, acquisition, storage and viewing as well as 

reporting (Richard & Reichert, 2007).   

While organizational process planning helps to coordinate interoperating health-care 

providers and organizational departments, the decision-making process is linked to the 

patient. Understanding the nature of the medical decision process within EHC and its 

parameters is crucial in terms of estimating the challenges of applying IT patient-related 

information and medical knowledge.   

3. Medical decision making  

The medical decision-making process is usually mentioned as a diagnostic-therapeutic cycle, 

which includes observation of the patient, the medical problem, analysis and action (Richard 

& Reichert, 2007).  Each part of this cycle aims to have a better understanding of the patient's 

disease or actual medical state (Bemmel & Musen, 1997).  In the pre-hospital setting, the 

observation stage starts with the paramedics taking the patient history and evaluating the 

patient’s medical condition. It proceeds with the diagnostic procedure, based on the available 

information. Availability and accessibility of the relevant information is a precondition for 

health-care personnel to apply their medical knowledge guiding the decision. Identifying the 

patient’s Social Security Number (SSN) to access the patient’s vital information, such as 

current medication and medical risks, e.g. allergies, plays an important role in the initial 

medical assessment. Following the principle of evidence based medicine (EVM), the health-

care provider is required to formulate their question and apply the needed information for 

further medical examination. An Electronic record system (ERS) plays an important role in 

assisting health-care personnel in the decision-making process. The ERS considers how 

relevant information is presented at the time of data acquisition and order entry. An 

important question to consider is how to determine relevant information in emergencies. 

Because of the variation and complexity of emergencies, the paramedic and physician are 

not supposed to blindly follow a step-by-step recommended decision-making process. 

Instead, they should also consider the environmental condition to decide the priority of their 

actions. Consequently, IT support cannot mean to enforce a predefined step-by-step medical 

diagnostic or treatment plan. Instead of process support, IT tools should contribute to 

providing the best available evidence and relevant vital information to the health-care 

provider in a readily understandable and applicable way.  This explicit medical knowledge is 

necessary but not sufficient for decision making. Another part of medical knowledge is tacit 

knowledge (Wyatt,2001), which influences the required information needed by the health-

care provider (Stefanelli, 2001, 2004).  Contrary to explicit knowledge, tacit knowledge is 



6 
 

difficult to measure. It is more conditional and depends on the level of medical education and 

experiences of the health-care provider (Davenport & Prusak, 1998). According to Nonaka 

and Takeuchi (1995), knowledge is made and expanded by social interaction between explicit 

and tacit knowledge. In order to make medical knowledge available, the health-care 

providers need to externalize their tacit knowledge. Thus, the development of the health-care 

process has to do with managing and stimulating the conversation processes.  

3.1 IT support in decision making  

Medical decision making should integrate the available information with the medical 

knowledge of the health-care provider.  IT can support this process in different ways. For 

example, it can contribute to the on-time monitoring of the patient ‘s current medical status 

and present patient data in a more coherent way.  Computer systems can also contribute to 

the different aspects of data quality, completeness or time lines (Walraven et al., 2002). They 

can also detect a mismatch between existing guidelines and the actual treatment process, for 

example contraindication for a planned procedure or medication (Bates et al., 2001).  All 

these used technologies require being able to support access to patient clinical data.  

4. Research method 

4.1Research design 

The care of the patient within EHC occurs from an isolated situation toward a continuous 

process with multiple incorporating units. Different health-care providers with various 

professions are involved in this process. Based on the practitioner's responsibility, there are 

differing expectations and requirements from the health-care information system. As such, 

the complexity of the medical activities makes it difficult to use a controlled experiment. For 

that reason, a qualitative case study method was chosen in this research. A case study can be 

explanatory, exploratory or describing an event. It is interpretive and attempts to understand 

the meanings individuals attach to phenomena (values, decisions, action) within an 

organization (Ritchie & Lewis, 2003). This method is mostly interested in a deeper 

understanding of phenomena and has a holistic approach that includes an understanding of 

phenomena within an organization (Ritchie & Lewis, 2003). This study attempts to interpret 

the challenges of using IT tools in collaborative activities within EHC. A data collection 

method, that can provide rich and detailed information, is required to provide a deeper 

understanding of the phenomenon (Ritchie & Lewis, 2003).  For this study, the health-care 

providers in the hospital and pre-hospital settings are the focus of attention. This study was 

made within EHC in Vaasa, Finland, and Umeå, Sweden, during spring 2017. A semi-

structured interview approach was chosen for this study to gain richer data material.  
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4.2 Interview and sample 

 Semi-structure interviews were conducted to gather richer data and information through 

open-ended questions.  Semi-structured interviews provide broad open-ended questions or 

pre-decided themes. In addition, semi-structured interviews are also more flexible and the 

interviewer can ask more detailed questions. This form of interview is useful when a clear 

focus on a certain topic is needed. The pre-decided questions help the researcher to keep the 

participant on the focused topic, while still being able to talk freely (Ritchie & Lewis, 2003). 

Within this idea, an interview guide was constructed (Appendix 1) focusing on the different 

involved parties' experiences, perceptions, expectations and other aspects of the nature of 

emergency rescue. This was to elicit their desired objectives concerning collaborative activity 

through currently-used IT tools. The initial aim was to gather the empirical data within EHC 

in Umeå, Sweden.  Because of practical difficulties, this took place by simply filling a 

questionnaire by paramedics in Umeå, Sweden, and through interviews in Vaasa, Finland. 

The other aim was to compare two different EHC departments using the same evidence-

based medicine within different organizational IT system constructions. Since health-care 

providers also use different technologies in their medical practices in EHC, it is possible to 

examine the relationship between the technology and medical practices in EHC. The 

delivered questionnaire in Umeå was a summary of the questions used in interviews in 

Vaasa. The participants interviewed were eigth members of staff from different professions at 

Vaasa Central Hospital, working as doctors and technicians in the EHC department. 

Additionally, managers of ambulance emergency services and one doctor in EHC in the Umeå 

region were interviewed. Five members of staff from the Umeå EHC department answered 

the same questionnaire. Each interview took 20- 55 minutes to complete. 

                    Interviews          Responsibility                   Duration 
           Interview 1   Physician(ICU) in Finland             53: 33 minutes 
           Interview 2   Physician Emergency Finland             35:16 minutes 
           Interview 3   Paramedic in Finland             20.oo minutes 
           Interview 4   Paramedic in Finland             24:27 minutes 
           Interview 5   Paramedic in Finland             38:31 minutes 
           Interview 6   Paramedic in Finland             24:27 minutes 
           Interview 7   Technician in Finland             50:24 minutes 
           Interview 8   Paramedic in Finland             32:54 minutes 
           Interview 9   Paramedic in Sweden             25:00 minutes 
           Interview 10   Paramedic in Sweden             Paper 
           Interview 11   Paramedic in Sweden             Paper 
           Interview 12   Paramedic in Sweden             Paper 
           Interview 13   Physician(ICU) in Sweden             40.00 minutes 
           Interview 14   Paramedic in Sweden             Paper 
 

Table 1: The table of Interviews in Finland and Sweden 
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4.3 Data collection  

During the interview, there was one researcher present in the room taking notes and guiding 

the discussion. The answers of the participants were recorded on tape. The data collection 

was transcribed with the focus on data analysis. Two of interviews with respondents 5 and 7 

were translated from Finnish into English.  To capture and discover an explanation as to 

what is going on within EHC collaborative activities, the participants were asked several 

questions regarding clinical workflow supported by currently used IT tools within their 

organization. The questions were related to the roles and responsibilities of practitioners 

during emergencies, their needed information, and knowledge during a rescue. The questions 

also asked about difficulties and support when applying IT tools to medical knowledge and 

communication by a health-care provider in emergencies as well as the potential for 

developing the practice of medical knowledge (Appendix A). The taped interviews were 

transcribed at the end of each interview, and the key-related issues were identified for further 

analysis. Two of the interviews were in Finnish and translated into English; 30 pages in total. 

The transcribed interviews were analyzed to identify and categorize keywords and themes.  

 4.4 Ethical 

 The information requirement means that the participants in the study should be informed 

about the purpose of the study and that the agreement of the participants is obligatory 

(Ritchie & Lewis, 2003).  For that reason, the respondents were informed about the purpose 

of this project at the beginning of every interview. Concerning confidentiality, those 

interviewed were informed that their privacy would be maintained, participation is voluntary 

and all data would be anonymized. The participants were also informed that the collected 

data would be used just for the current study. 

4.5 Reflection 

To examine the challenges of using IT tools to support EHC activities, a case study qualitative 

method was conducted. The case study qualitative method is made when explaining an 

organization, company, entity or event (2). In this study, the collected data material was 

analyzed with a focus on identifying, analyzing and reporting themes within the data. This 

makes it easy to summarize and analyze the data with the help of extended sentences. The 

semi-interview questionnaire solution provides good quality collected data by managing the 

interview to obtain more detailed accurate data through spontaneous examples that come 

during interviews. The content of questions often influences the themes that emerge from 

this method. One weakness of this case study method is that it is hard to generalize the result 

to the other EHC organizations, partly because of both organizational and technological 
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differences. Additionally, the experiences of the health-care provider using IT may vary over 

time.   

4.6 Data analysis 

According to Myers (1997), qualitative data analysis involves the structuring and 

arrangement of data to provide information that can be integrated into thinking and feeling, 

for better understanding the investigated object.  Based on the research aims, the obtained 

information is sorted and organized into a coherent and logical whole. Then the findings 

were unified into different thematic groupings (hospital/ pre-hospital setting) from which 

consultation could be driven (Miles & Huberman, 1994). Separated tables were made to 

clarify the different investigated issues in order to build a logical chain of evidence.  The 

categorization of the date was able to provide a contextual analysis. This approach is relevant 

for the research as it focuses on the "how" and "what” practitioners experience using IT tools 

in their work.  The findings section presents the key issues and comments from the 

interviews.    

5. Information systems supporting emergency health 
care  

Emergency health care (EHC) in the Vaasa region covers all small towns and communities 

around the city of Vaasa. EHC in the Vaasa region of Finland is operated by two different 

organizations. The pre-hospital setting is operated through a firefighter organization that 

includes ambulances and paramedic teams.  The firefighter organization belongs to the 

municipality of Vaasa commune, not to a regional district central hospital. The hospital 

setting includes 1-2 medical supervisors in each shift, medical doctors, and nurses working in 

the emergency department of Vaasa district regional hospital. A medical supervisor is located 

in the emergency department, but they can participate in pre-hospital activities if needed.  

Medical supervisors are highly experienced paramedics who have received more extensive 

training, e.g. airway management that normal ambulance workers are not taught about. 

Their main job is to oversee and manage ambulance resources. They can provide treatment 

and lead when dealing with complicated and mass casualties like accidents. The process of 

activities in the emergency department is briefly shown in Figure 2.  
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Figure 1. EHC system in the Vaasa region 

The Vaasa central hospital electronic journal system, known as ESKO, stores the patient 

records of those treated at the hospital. Documentation in the hospital record system occurs 

both in Finnish and Swedish.  All diagnoses are automatically programmed in Finnish in the 

record system. Only medical doctors have access to all the information in the record system. 

Nurses and medical supervisors can only see the diagnoses and treatment plans ordered by 

the medical doctors. The other parallel accessible record system to the medical doctors is the 

Finnish national record system, known as KANTA that was originally made to allow patients 

to have access to their own medical records.  Opening this system demands a patient's verbal 

permission or a signature. All patient information is recorded in file format without a 

headline or title and is structured according to the date of documentation. District health-

care stations belonging to the municipality of Vaasa and all small municipalities around the 

city of Vaasa also have their own electronic record systems. Some of the small municipalities 

around the city of Vaasa, such as Närpes, Korsholm and Malax, are mostly Swedish speaking. 
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Medical supervisors and paramedics in ambulances have a common IT tool named KODEA, 

that is used mainly for managing resources and mobilizing the nearest available ambulance 

to the patient through the shortest route. The paramedics can transfer the patient 

information to the hospital in a structured file format via their iPad or use a checklist paper 

version. The other IT tool used by paramedics in ambulances is known as MUS, through 

which a patient’s electro cardiograph (ECG) is transferred in a file format to the hospital 

record system. The paramedic receives needed patient information via a phone call to the 

supervisor. The supervisor has no access to the patient information in the district health-care 

stations or other municipalities’ electronic record systems.  

In Umeå city, all health-care stations, the university hospital and firefighter departments 

belong to the Västerboten state region. The ambulance service belongs to the Umeå 

University Hospital and covers all Västerbotten regions.  The ambulance services for the 

Västerbotten state region also includes a helicopter ambulance located in Lycksele. The 

helicopter ambulance has at least one on-call medical doctor every shift.  The patient 

electronic record system used in the Västerbotten state region is known as CNS Cross, and 

practitioners in the ambulances have access to this system through another IT tool known as 

PARADE. In the helicopter ambulances, paramedics and doctors have direct access to the 

CNS cross system. The storing of information in both systems can be applied in real time by 

the other teams. Paramedics in ambulances have the right to access the electronic record 

system. All information is recorded in Swedish. In Sweden, there is no national patient 

record system and the CNS cross system only covers patients registered in the Västerbotten 

state region. In the CNS cross system, there is accessibility to all patient information except 

forensic medicine.  
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Figure 2. EHC system in the Umeå region 

 

6. Comparing EHC systems in Umeå and Vaasa 

A medical doctor's main responsibility is to diagnose, assess the prognosis and treat the 

patient. Applying medical knowledge to assess a patient’s medical status in EHC demands 

extended medical knowledge, clinical skills and accessibility to patient information. The 

doctors in both EHC departments mention the current medication, previous health-care 

history regarding such medication, diagnosis, paramedical support such as lab, radiology and 

even the patient’s quality of life as vital information for safe decision making. As an example, 

Doctor Respondent 2 stated the following: "When we decide to start any new medicine we 

should know if the patient has used other medication that matches with it or if the patient 

has another disease that contraindicated to using it."  An emergency doctor in Umeå stated 

the following: "All patient's previous journals, laboratory results, X-ray, ultrasound. " 
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In the sense of the decision-making process, the gathering of patient information takes place 

in the first line by the paramedics and is based on a structured checklist (paper) form 

provided by the social insurance institution of Finland.  It contains the grade and extension 

of a patient's primary medical problem, detailed medical status about the current medical 

symptoms, previous medical history, and current medication, extension of the trauma and 

vital signs. One copy of the form will be given to the patient to allow them to seek insurance 

compensation. This checklist form is stored in a file format when the patient arrives at the 

hospital. The structured checklist form contains both the patient’s measurable explicit and 

circumstantial information, which demands a detailed explanation from the paramedic. 

Paramedic Respondent 4 mentions that “there is an exact file format like the paper one in 

this program and I get to use it to fill in the form that is in our touch pad computer. It takes 

time to log in, and sometimes the internet works slowly, and we are not sure if it was 

transferred to the hospital”.  The ECG is stored and is digitally sent in a file format to the 

hospital. The paramedic in Finland has no right to gain access to the patient electronic record 

system. Instead, they get the needed information by ICT verbal communication with their 

supervisor or doctors. There is some practical documentation problem in daily activities in 

the emergency department in Finland. Many of the doctors and even paramedics do not 

document all the information given over the telephone into the record system because of 

information overload and the limited time in the emergency. Doctor Respondent 1 mentioned 

that “occasionally there can be some confusion about what the doctor in the previous shift 

had been thinking”. Unless the patient has had previous contact with the hospital, there will 

be no information available to the health-care provider than the home address. 

One of the valuable pieces of information for decision making in the hospital setting is the 

patient's quality of life before illness and accident, their environment and whether the patient 

is capable of living at home or not.  Doctor Respondent 1 stated the following: “Without 

knowledge about the patient’s well-being, mental capacity and quality of life, it would be 

difficult to make a safe decision to send the patient home”. The current structured checklist 

forms used by paramedics in Finland do not cover the application of this kind of medical 

knowledge and information.  

Regarding cross-organizational collaborative activities in the Vaasa region, the ability of 

doctors to apply medical knowledge in the hospital setting is limited because of the lack of a 

common electronic record. Doctor Respondent 1 stated the following: “Sometimes doctors 

have to go through three medication lists. One from the hospital, another from the health-

care station and one from the patient.”  In the hospital setting, the transfer of information to 

the other university hospitals takes place by paper documentation or fax in both Vaasa and 
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Umeå. In Finland, there is only a very limited IT system channel to send radiology reports 

and pictures. The lack of a functional national electronic system is also mentioned as the 

main organizational challenge for collaborative activities concerning the doctors in EHC. 

There is almost no information in the emergency department if the patient lives outside the 

Vaasa region.   

The decision-making process in Sweden takes places by gathering similar information by 

paramedics in the pre-hospital setting. The information is based on two structured models, 

SBAR (situation, background, actual status, recommendation) and a systematic organ-based 

evaluation ABCDE (airway, breathing, circulation, blood pressure and sugar, temperature 

and pain). The ECG is stored online to the patient electronic record system. Accessibility to 

needed information is prominent in terms of supporting the applying of medical knowledge 

for immediate action in emergencies. In Sweden, the paramedic has direct online access to 

the hospital electronic record system. If there is some uncertainty by the paramedics, they 

have access to on-call nurses or doctors via ICTs to complete the needed information or 

consulting. In complicated situations, the information given by the paramedics to the doctors 

may not provide a clear sense of the patient's medical status, thus making the decision-

making process difficult.  Doctor Respondent 13 states the following: "The paramedics should 

only share their useful medical knowledge and information with the doctors, and the 

currently used structured form may not cover all situations."  Paramedic Respondent 2 stated 

the following: “Sometimes the patient’s symptoms are strange and complicated and do not 

match with the lab result. That makes it difficult to have a clear understanding about the 

patient’s situation; it is also harder to document such a situation.” 

Sharing explicit information and medical knowledge is easy to share and transfer for all 

involved practitioners. In the hospital setting, sharing information and medical knowledge 

between doctors and nurses takes place through a file named treatment plan that can be 

completed during a face-to-face discussion. In the hospital setting, the up-to-dating of some 

critical information, such as medication, is still a challenge in Umeå, despite having a 

common electronic record system. “It occasionally takes much time to reveal the currently 

used medications from all the medication that has been ordered before” said interviewed 

doctor in Sweden.   

The lack of a national record system in Sweden can cause problems to the medical workflow 

if the patient is registered outside of the Västerbotten area. One doctor in Sweden mentioned 

that we have no access to a patient’s records when the patient lives in another region. The 

information would be sent to us by fax later.  In the hospital setting, the transferring of 

information to other state region health-care organizations, such as university hospitals, 

takes places by paper documentation. Non-digital radiology pictures are sent by ambulances 

to other hospitals. Sharing patient information in circumstantial situations between hospitals 
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and per hospital settings are also defined as workflow challenges in Sweden. Paramedic 13 in 

Sweden mentioned that some patient’s clinical status is very complex and it is difficult to 

explain to the doctor. 

Both pre-hospital and hospital team members in both cities believe that there is a strong 

need for collaboration are considered high orientation and motivation collaborating among 

both pre-hospital and hospital team members in both cities. The reason was to share their 

understanding about the patient’s medical situation for better continuity, higher quality, and 

safer care. It also saves time and prevents the repeating of some examinations. Doctors in 

both Finland and Sweden insist the crucial role of IT tools is to support accessibility and the 

sharing of vital information. One doctor in Sweden mentioned that “we need all the 

information from a patient’s family disease history before starting all paramedical 

examinations”.  

In the sense of technological challenges, missing national record system information is a 

problem both for doctors and paramedics. Technical problems, such as poor radio waves, and 

bilingualism in the Vaasa region, mean that there might be some communication difficulties 

when sharing information and medical knowledge. Doctor 2 in Finland stated that 

bilingualism is sometimes a problem despite the fact that all health-care workers should be 

able to speak both languages.    

In the sense of upcoming technology, paramedics both in Umeå and Vaasa mention video 

consultation as a good idea to show complex situations such as accidents. Doctors in Vaasa 

say that it would assist them to gaining more accurate information and an understanding of 

low-risk patients that might be left at home. A paramedic’s ability to provide a video 

consultation would provide a better possibility to transfer circumstantial information to the 

hospital team. It would support the collaborative activates between different involved teams 

as well as the decision-making process. Paramedic 10 in Sweden mentioned that it would be 

easier to show a car accident and the extent of a victim’s injuries by video than describing it.  

Medical doctors, both in Umeå and Vaasa, see the future national record system as a good 

solution for better decision-making in the future.  In the upcoming national record system in 

Finland, a guideline prototype for EHC has been tested.  According to Emergency Medical 

Doctor 1 in Finland; “In this structural record system, you don't have to write so much, and 

you see all the needed related questions and answers using only clicks”. All the key 

meaningful questions (based on needed information in that certain situation) can be 

answered very quickly. It provides all the needed information and medical knowledge about a 

patient’s medical status in the pre-hospital setting, supporting fast decision making.  The 

other advantage is the automatic transfer of measurable information from devices used, such 

as the lab, ECG, and vital signs to the patient record system. It also supports cross-

organizational collaborative activities, since other organizations, such as the police, fire 
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departments and social services, will also be involved in an upcoming national record system 

which will facilitate organizational collaborative activities to manage crises events on a 

national level.   

Sharing patient information in a PDF format in Finland is considered as the other challenge 

when making a database search to develop some aspect of patient care. For example, if you 

want to see the percentage of patients with chest pain who have received aspirin you can 

make a database research. It is also impossible to do quality control with the current record 

system.  There is a similar ITC infrastructure, such as wireless networks, mobile devices and 

radio waves both in Finland and Sweden. A paramedic in Sweden stated that wireless 

networks usually work well but when they don’t work they cause big problems. A technician 

in Finland mentioned that they use both mobile phone and radio waves to prevent wireless 

communication disruptions. 

7. Discussion   

The continuity of information and the knowledge cycle via suitable IT tools, used by involved 

team members during rescue operations, is crucial for faster and safer decision making when 

practicing medical knowledge as well as for organizational collaborative activities. The belief 

is that adopting an IT system will enable practitioners to gain accessibility to valuable 

knowledge as well as facilitate in sharing their knowledge and patient information (Jennex, 

2005). Prior researchers show that the current health-care information system does not fulfill 

the expectations and requirements (Iroju et al., 2013, Richared & Reichert,2006). The 

purpose of this research was to study the challenges of collaborative activities when using IT 

systems among pre-hospital and hospital settings within EHC.  According to this study, the 

referred IT tool capability to provide access to patient medical information is a fundamental 

need for decision making as well as the collaborative activities between involved teams in 

EHC services in Vaasa and Umeå. 

This study revealed that the currently used information system to support cross-

organizational collaborative activities and the medical decision-making process is very 

limited in Vaasa but relatively functional in Umeå. 

 Other researchers mentioned that health-care practitioners might have found difficulties to 

exchange patient information from one information system to another as well as from one 

health-care practitioner to another. Consequently, the vital information and complete picture 

of a patient’s medical status are missing (Ben–Tovim et. al., 2008). A similar organizational 

collaborative difficulty was noticed in this study. The storing of patient information was 

challengeable in Finland. Missing integrated IT systems in the Vaasa region prevent 

information flow and the medical knowledge cycle between different health-care 

organizations.  
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Another collaborative activities challenge within health-care organizations is providing 

adequate confidentiality, security and establishing trust in the IT system (Guah & Currie, 

2004). A similar difficulty in current IT systems was revealed in this study. The separated IT 

systems in the Vaasa region and the lack of the up-to-dating of patient information have 

caused mistrust and uncertainty on the accuracy of the current patient status. For example, 

the different systems show different medical lists. Because the shared IT system between the 

pre-hospital and hospital is deficient, most of the communication occurs through 

communication technology (CT), which increases the risk of losing any documentation of 

discussed issues.  This organizational risk is considerably lower among practitioners in Umeå 

EHC because a more integrated IT system is used.  Although up-to-dating of some 

information, such as current medication lists, was identified as a problem when applying 

accurate information at Umeå university hospital.  

The currently available national electronic system in Finland was also found to have 

deficiencies when meeting medical decision-making and organizational collaborative 

activities in EHC. Due to the disintegrated structure of stored information, the norm has 

mostly been  just to provide informative functionality to the patient, knowing what is 

happening with his/her health care. It takes too much time to find information that doesn’t 

meet the basic requirements of EHC activities. Bilingualism in the Vaasa region was also 

found as a decision-making challenge in terms of sharing and transferring information in 

EHC. 

In Umeå city, the problem of collaborative activities has partly been covered because of a 

functional IT system relying on a smooth communication transfer between IT systems at the 

university hospital and health-care stations in the Västerbotten region. The system facilitates 

the sharing and applying of needed information and provides a potential possibility for 

applying medical knowledge or necessary action. Outside of the Västerbotten region, there 

was no possibility for medical practitioners to engage in collaborative activities because there 

is no national record system.  

The transfer of circumstantial information within health care is mentioned as being difficult 

(Markus, 2002, Jarvenpa, 2004). The pre-hospital/hospital teams in both cities have had 

similar experiences in their job that challenges the decision-making process within EHC.  

According to Paul (2000), the quality of information sharing and knowledge is determined by 

the quality of the technology. Similarly, in the sense of developing the quality of sharing 

knowledge in this study, both doctors and paramedics in Finland and Sweden assumed that 

advances in technology, such as visual communication through on-time video consultation, 

would support the collaboration between them. This would facilitate the clinical workflow 

and decision-making process in complex situations such as accidents. 
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In complicated emergency situations, identifying and selecting meaningful information to 

reinforce decision making in the pre-hospital setting was mentioned as being difficult, as 

time is crucial. To cover this challenge in Finland, it was suggested that an IT system could 

guide selective meaningful searches for information or knowledge. The practitioners would 

provide on-time and accurate knowledge and information in the system by clicking. Using 

communication technology, such as cell phones, radio waves, telemedicine and information 

technology, such as computer-based information tools, require a functional infrastructure 

(Sharoda et al., 2008). Wireless networks and radio disruptions are also mentioned as a 

potential challenge preventing safe and fast medical decision-making processes in both 

regions. 

8. Conclusion  

Emergency health care services are knowledge-based organizations where activities and 

actions are focused around improving organizational collaborative activities and decision 

making through purposefully sharing information. Patient care in emergency situations can 

be intense, and health-care providers may not adequately handle the high value of the 

information and knowledge because of the changing, uncertain and equivocal nature of the 

emergencies. It is expected that ICTs have the potential to support information sharing, 

collaboration and clinical workflow among pre-hospital and hospital health-care providers 

(Shadora et al, 2008). Providing valuable health-care services means ensuring that health-

care employers utilize all technology properly. Dealing with these situations requires a 

suitable IT system and a functional ICT infrastructure to provide rich communication tools in 

the health-care organization ( Paul, 2000). 

The aim of this study was to investigate the practicing of collaborative activities within EHC 

through the support of related IT tools currently in use. This research examined and analyzed 

EHC departments in Vaasa, Finland, and Umeå, Sweden, with a particular focus on 

collaborative activities and clinical medicine workflow challenges between pre-hospital and 

hospital settings.  

The result revealed that the IT tool capacity to provide access to patient information is a 

fundamental need for both decision making and organizational collaborative activities in 

both EHC departments. The currently adopted IT tool supporting sharing information and 

knowledge between the pre-hospital and hospital setting was limited in Vaasa but relatively 

functional in Umeå. 

 The purposeful design of the IT systems within health care has a crucial role to play in 

converting fragmented information into a structured form supporting the decision-making 

process (Shadora et al., 2008). It was revealed that the storing of patient information in 
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separate IT systems prevents fluent accessibility to patient information and trustworthy 

decision making in the Vaasa region.  

The diffuse structure of information in the Finnish national electronic record system has 

also made it difficult to use the EHC system. This study also revealed that the medical 

workflow between regional and university hospitals in the hospital setting was very restricted 

because of a dysfunctional national record system in Finland. The same organizational 

collaborative activity was only considered to be functional in the Västerbotten region. But it 

was inhibited out of this region due to a lack of a national electronic record system. The lack 

of the up-to-dating of patient information has provided mistrust and uncertainty regarding 

the accuracy of shared information between health-care providers, due to disintegrated IT 

systems and bilingualism in the Vaasa region. Health-care providers in EHC in both regions 

highlighted the importance of using on-time consultation through video technology to 

support medical decision making in complicated situations. The automatization of 

meaningful selecting and combining information through a suitable IT tool is also 

recommended. This would facilitate the on-time transferring, information sharing and 

applying of medical knowledge through a national record system.   

A better IT management system would enable health-care organizations to optimize their 

technological resources and staffing, improve the clinical work flow, communication and 

enforce best collaboration practices. Health-care activities within EHC also require an 

advanced ICT technology infrastructure, such as wireless networks, mobile devices, radio 

waves, storage systems. Dysfunction in these technologies has been mentioned as potential 

challenges among health-care providers in both regions.   

  This research contributes to the importance of adopting suitable IT systems based on the 

nature of activities in the health-care organization. It also provides the potential IT capability 

to support the continuity of the care in the emergency department. 

The findings of this study may open paths by providing a reliable viewpoint on collaborative 

activities for researchers to provide suitable IT systems and develop the current emergency 

medical system further. 
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Appendix  

What is your role within the department? 
 
2) Could you kindly describe which knowledge/ information you need at work when 
you meet a patient in an emergency? 
 
3) Could you kindly describe how you would generally share knowledge/perceptions 
about the patient’s situation within your organization during an emergency?  
 
How important is for you to share knowledge/perceptions about a patent’s situation 
with others in the team? How you are motivated to do that? Why?  
 
4) When you discover the knowledge about the patient in an emergency, how would 
your knowledge/perceptions transfer to the other team members or health-care 
organization?  
Which IT-based system (telemedicine, electronic record system information 
communication technology ICT) do you use? Mention the name and purpose. 
 
 
5) How certain are you when you share and transfer your knowledge that the other 
members understand exactly what you mean?  
 
 
6) What kind of knowledge/perceptions (Concrete / circumstantial, perceptional) 
is/are most difficult to transfer or capture in emergencies in your opinion? Explain 
why? 
 
 
7) How do you think that knowledge should be made available or shared for better 
decision making?  Why in such a way? 
 
 
 
8) In your opinion, how is an IT-based system in the organization integrated to 
support Knowledge management in emergencies (in the sense of discovering, 
providing, transferring, sharing and trustfulness of knowledge)? 
 
 
9) What difficulties do you face in managing knowledge between team members or 
health-care organizations?  
 
 10) In your opinion, what other IT-based system tools can be used to enhance 
knowledge management in your work? 
 
11) Is there any responsibility for knowledge management in your department? Do 
you think it is necessary to have it? 
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