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ABSTRACT 

  

It is challenging to coordinate professionals in healthcare, especially given the nature of 

uncertainty and time-sensitivity in emergency medical response. The fragmentation among 

different groups and complexity of understanding working towards the same goal makes 

coordination more difficult. The objective of our research was to gain more insight into how 

professionals in Copenhagen’s Emergency Medical Services (EMS) anticipate the oncoming 

of a new technology to help improve their ability to identify cardiac arrest episodes among 

patients who are the subjects of calls to the emergency line. Further, the research aims to 

gather their perspectives on how the technology may be used to address challenges related 

to communication or relationships in the emergency response unit.  For the research of our 

paper, we used Relational Coordination theory developed by Jody Hoffer Gittell, which 

focuses analyzing dimensions of relationships and communication in the workplace. We 

conducted qualitative interviews with nurse responders in the 112 phone line within the 

Copenhagen EMS, and examined our findings with regards to relational coordination 

between the nurses and other groups with which they coordinate. We further discuss the 

implications of implementing the assistive cardiac arrest identification technology in the 

112 response unit of the EMS and the potential effect on relational coordination among 

colleagues in the unit. Analysis of the data collected suggests how the respondents may be 

able to improve the outcomes of their roles as emergency phone line responders who 

accurately identifying patient symptoms and order ambulances accordingly. This research 

will not change the dominating institutional forces that shape the EMS unit, but it will help 

to increase our understanding about the implementation of the technology and provide 

insights into how to improve job performance by using Relational Coordination in such an 

organization. It raises ethical concerns regarding the accountability using the machine 

learning technology to identify the cardiac arrest episode. The aim of thesis is to make an 

analytical and empirical contribution to the existing Relational Coordination theory by 

conducting qualitative research. Through the investigation of the employees at the EMS, we 

aim to figure out how nurses and other employee teams coordinating in response to 

emergency situations on a regular basis are able to make decisions faster and accurate. As 

this is a relatively unexplored area, the goal is to be able to make an empirical contribution 

concerning the relevant topic. Finally, it may also help to explore the feasibility in 

identifying other medical incidents in the future, in Denmark and possibly worldwide. 
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1. INTRODUCTION TO THE PAPER 

  

1.1 Introduction 

  

This section provides the concepts and issues surrounding the core of our 

investigation, including the need for such a technology, concepts of artificial intelligence 

characterizing the technology, and the introduction of our case. 

 

1.2 Cardiac arrest 

  

In order to understand the context of our investigation, it was important to 

familiarize ourselves with the various concepts within this realm. On a general level, 

cardiac arrest occurs when there is a sudden loss of heart function. It can happen 

suddenly, or in the wake of other symptoms, such as when victims of cardiac arrest may 

have history of heart disease (European Heart Network, 2017). Cardiac arrest can be 

fatal, but it can be successfully treated and reversed, if emergency action takes place 

immediately. Survival can be as high as 90 percent if treatment is initiated within the 

first minutes after sudden cardiac arrest (Cleveland Clinic, 2018). The rate decreases by 

about 10 percent each minute longer. 

 

Figure 1: Survival as a Function of Time to Shock 

For reference, the figure below shows a general trend for how survival rates decline 

with increased response time to a cardiac arrest episode.

 

Source: Psnet.ahrq.gov. (2018). 

https://www.heart.org/en/health-topics/consumer-healthcare/what-is-cardiovascular-disease/coronary-artery-disease
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 Each year cardiovascular disease causes 3.9 million deaths in Europe and over 1.8 

million deaths in the European Union, and many of these incidents occur outside of a 

hospital setting and therefore require emergency response. (European Heart Network, 

2017) When a patient experiences cardiac arrest, their survival depends on how quickly 

the heart can be restarted. Studies reported current recognition of Out-of-hospital-

cardiac-arrest (OHCA) at 73.9%, suggesting that there is room for improvement. 

(Viereck et al, 2017) Using the machine-learning implementation, the accuracy of 

identifying cardiac episodes can potentially increase to 95%. (Appendix 4, Nikolaj Feb 1 

notes) Regarding the incidence of cardiac arrests and the implications for contact with 

emergency response, there are not many cardiac arrests during the night, probably 

because people are sleeping. There may be more reported in the morning, since people 

with overnight incidents are being found by then. Most cardiac arrests happen in the 

home, because it is mostly elderly people and mostly men.  (Appendix 4, Nikolaj Feb 1 

notes) 

 

1.3 Artificial Intelligence 

  

To begin broadly, the technology being implemented in the Copenhagen EMS is 

an example of artificial intelligence. Αrtificial intelligence (AI) first emerged around 

1956 and has contributed with various applications to medical practice.  (Brookings, 

2018) Although there is no uniformly agreed upon definition, AI generally is thought to 

refer to “machines that respond to stimulation consistent with traditional responses 

from humans, given the human capacity for contemplation, judgment and intention.” 

(Marr, 2016) The more contemporary concept of AI is associated with machines 

completing tasks in a way that we would consider “smart” (ibid), and tasks that a 

computer can perform by acting ‘intelligently’, so that it can perform as equally as, or 

more intelligently than, humans. (Brookings, 2018) 

There are different forms of computer intelligence to consider when thinking 

about its role in healthcare. Most of the upcoming machine-based solutions in 

healthcare do not rely on independent computer intelligence, but they instead use 

human-created algorithms in order to analyze data and thereby make decisions or 

recommend treatments. According to researchers Shubhendu and Vijay, these systems 
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work by making decisions that would normally require human expertise or discretion, 

in order to help people, anticipate problems. With regards to healthcare, AI has useful 

applications by “offering creative insight”. (Marr, 2016) AI technologies can be seen as 

being assistive in the way that they operate in an ‘intentional, intelligent, and adaptive 

manner’. (Brookings, 2018) The technology that is the subject of this thesis is similarly 

aligned with these characteristics; it is in the form of a small computer unit attached to 

the desktop computers of the staff working with the EMS. It contains an algorithm 

designed to run alongside live calls made to the EMS, in order to provide an on-screen 

alert when it suspects that the content of the call indicates of a suspected cardiac arrest 

based on the words exchanged over the phone (Appendix 5). It has been fed thousands 

of transcripts of past emergency calls, and is trained to identify certain symptoms 

characterizing cardiac arrest. 

 

Figures 2a and 2b: The following screenshot is a demo from Corti comparison showing 

before-and-after images of how a cardiac arrest alert is triggered by certain parts of a 

conversation during an emergency call 

 

Fig. 2a: Image of cardiac arrest alert before it is triggered
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Fig. 2b: Image of cardiac arrest alert after it is triggered

 

Note that Fig. 2b has a red box indicating “Cardiac Arrest Alert” to the emergency 

responder, based on the content of the call presented in Fig. 2a. These images may not 

be the exact depiction of how the alert will look in the implementation of this 

technology in the Copenhagen EMS, but instead give an idea of the function based on 

initial demos that Corti has developed. Further, the demo is in English, whereas the 

technology implemented in the Copenhagen EMS will function based on the Danish 

language, and this implementation in Denmark will be the first actual implementation of 

the technology. Although Denmark is the first to implement the technology, developers 

are optimistic that the technology can be trained to detect conversations in other 

languages in the future. 

  There are two fundamental classifications of AI – applied or general. Applied 

artificial intelligence is the more common type popularly seen among modern 

technologies with a specific task, such as systems involved in stock trading, or self-

driving vehicles. (Marr, 2016) By contrast, generalized artificial intelligence is less 

common and describes systems that could theoretically handle any task. Generalized AI 

is a subset of AI, but with its impressive capabilities it can also be seen as a ‘current 

state-of-the-art’. (ibid) Generalized AI gave rise to the development of Machine 
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Learning, which is the type of training undertaken to create the assistive technology 

being implemented in Copenhagen’s EMS as the subject of this thesis. 

  

1.4 Machine Learning 

  

Machine Learning is a current application of AI based on the idea of giving 

machines access to data so that they can learn for themselves. (Marr, 2016) It involves 

machines imitating and adapting human-like behaviour and teaching machines to learn 

from experience. (Soni, 2017) In recent decades, the hype of machine-based learning 

began to hold implications for reality such as in areas like health care (Brookings, 

2018). Historically, it can be seen that two important breakthroughs led to the 

emergence of machine learning as a powerful force within AI development – first, in 

1959 Arthur Samuel, who was a computer scientist and pioneer machine learning, 

suggested that it could be possible to teach machines to learn for themselves how to 

perform tasks, rather than teaching them how to do it. (Brookings 2018, Marr 2016) 

More recently, a second breakthrough contributing to the rise of machine 

learning was the emergence of the internet, since this increased the volume of digital 

information that is generated and available for analysis. (Marr, 2016) Engineers 

adopted these ideas and realized it would be more efficient to code machines to think 

like humans, based on giving them access to the wealth of knowledge on the internet. 

(ibid) In the case of machine learning in the Copenhagen EMS, thinking like a human 

meant that the implemented algorithm is designed to think like the staff answering 

incoming emergency phone calls, and the information available to train the machine 

came from records of past transcripts of emergency calls that occurred within the EMS. 

Machine learning is based on the concept of neural networks, which is the idea of 

teaching computers to think and simulate the way the human mind processes data 

(Brookings, 2018), while also leveraging the advantages that they have by virtue of 

being a machine, such as speed, accuracy and lack of bias. (Marr, 2016) Similar to a 

human brain, a computer’s ‘neural network’ classifies information and can be taught to 

recognize materials such as images or words and classify them according to their 

characteristics, and this is precisely how the technology implemented in the 
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Copenhagen EMS works. Using past transcripts from emergency calls, it is trained to 

make associations with certain verbal phrases indicative of cardiac arrest, categorizing 

them as information that should trigger an alert informing the staff of a suspected 

cardiac arrest. 

Based on data given to a machine, it can make decisions or predictions, and it 

‘learns’ via a feedback loop controlled by a human telling it whether its decisions are 

right or wrong, which allows it to reform its future approach. (Marr, 2016) There is also 

another AI variant, known as “deep learning,” involving software learning to recognize 

patterns in distinct layers. In healthcare, this mechanism is becoming increasingly 

instrumental.  AI can be implemented in many different ways, but the best way to 

understand its potential use in healthcare is to break down its applications into three 

separate categories: algorithmic solutions, visual tools, and medical practice. For the 

purpose of our thesis we investigated only the algorithmic solutions, as the tool that has 

been implemented in Region Hovedstaden is based on this category. 

  

1.5 Defining the Innovation 

  

During the first semester of our master program, we were introduced to various 

types of innovation and innovation as a concept to improve healthcare. Our program 

was interdisciplinary, and this paper will particularly address the areas related to how a 

technical innovation can influence the organization of health care, such as the structure 

of the 112 unit of the EMS and the management of roles and coordination within the 

unit to achieve patient outcomes. 

 

1.5.1 Technical innovation: implementation of an algorithm in the 112 response unit 

  

The healthcare technology sector has inspired some of the most innovative start-

ups in the world, like Corti to help people live longer and better lives. As data becomes 

richer and the technology keeps advancing, the opportunities are growing for discovery 

of new ways to enhance population health. The technology implemented in the EMS unit 

is a type of process innovation. UNESCO makes the distinctions between four types of 

innovation explaining the definition of process innovation as the implementation of a 

new or significantly improved production or delivery method. This comprises 
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noteworthy changes in functions, equipment and/or software. Usually the customer 

does not pay directly for the process, but the process is required to deliver a product or 

service and to manage the relationship between various stakeholders. (UNESCO 

Institute for Statistics, 2005) 

The innovation in the EMS unit lies in the success of identifying cardiac arrest. 

The company behind this technology invented an algorithm which triggers an alert to 

pop while it encounters specific keywords related to cardiac arrest and heart failure. 

Past phone calls in the EMS unit were the source of information that trained the 

algorithm to identify the specific keywords and result to accurate diagnosis. It is first 

time implemented in Denmark and worldwide and according to our research liaison, if 

the implementation of the technology will be successful, the founders of Corti plan to 

expand in other markets, mainly interested in US.  

  

1.6 Interest in Our Case 

  

Cardiac arrest episodes can happen suddenly without any warning, and can be 

fatal. Appropriate and timely treatment in the form of defibrillation can greatly increase 

chances for survival. (American Heart Association, 2008) The EMS of the greater 

Copenhagen area is implementing an assistive machine learning technology to assist in 

the identification of cardiac arrest among incoming emergency calls, and this 

unprecedented innovation area caught our attention for the subject of our research. 

Implementation of the assistive technology can increase patient survival up to 90% 

from the current average survival of 73-75%. (Corti) This case uniquely combines 

research into the implementation of a new technology in a healthcare organization, as 

well as components from our program such as organizational management and process 

optimization and to achieve patient outcomes. We apply Relational Coordination theory 

to address how key areas of relationships and communication can result in performance 

effectiveness in the urgent 112 response environment, where care teams have to react 

quickly but correctly in order to save lives. 

We were connected to our research liaison Stig Nikolaj Fasmer Blomberg, a Ph.D. 

fellow from the Danish Technical University and Senior Advisor to the Research Unit of 

the Emergency Medical Services in Copenhagen. This connection made it easier to align 
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research interests and gain the access inside the Capital Region in order to conduct our 

data collection. With the help of our research liaison, who was actively working with the 

implementation of the technology within the Emergency Medical Services unit in 

Ballerup, Denmark, we were able to reach out to the relevant staff who would comprise 

the body of our research. For reference, the investigation that we conducted for this 

thesis took place between the second and third studies of our liaison’s research -  

specifically between the training of the machine to recognize cardiac arrest content in 

calls, and the actual implementation of the technology investigated through randomized 

control study. For context, Nikolaj’s Ph.D. protocol containing the four studies being 

conducted as part of his larger Ph.D. research can be found as “Appendix 6, Nikolaj’s 

Protocol” in the Appendices at the end of this report. 

  

1.7 Research Question              

 

              This investigation is a type of baseline study, in the sense that the investigation 

helps to provide an ‘information base against which to monitor and assess an activity's 

progress and effectiveness during implementation and after the activity is completed’. 

(UN, 2012) Within the planning process for a study, baseline data determines how the 

nurses/paramedics perceive the oncoming implementation of this technology and how 

this technology can affect their organizational relationships. At the time that the data for 

this project was collected, the actual artificial intelligence technology being investigated 

was not yet implemented due to technological malfunctions (described further  in the 

Methodology chapter of this document); as such, our investigation instead focuses on 

the anticipation of this oncoming technology, and the implications that this technology 

can hold for the staff who will use it. 

 

The questions guiding our research are as follows: 

  

How do nurses perceive the oncoming implementation of a machine-learning technology 

assisting them to identify cardiac arrest in the emergency response unit of Copenhagen’s 

Emergency Medical Services? 
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• Sub-question 1: How could this technology affect organizational 

relationships and communication within the emergency response unit? 

• Sub-question 2: How do the staff anticipate that this technology can 

help address their current challenges? 

• Sub-question 3: What effect could this technology have on the 

accountability of decisions made in the EMS unit? 

 

The next section will build upon the ideas in this introductory chapter and provide 

background about our research. 
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2. BACKGROUND 

2.1 Introduction 

This chapter will introduce the context surrounding our research, including 

crucial information about the actors involved in coordinating within the 112 emergency 

response unit, our access to the unit, and the concepts surrounding the implementation 

of the technology which is the subject of our investigation. 

 

2.2 Key Actors Involved in this Research 

2.2.1 The Unit behind Copenhagen’s Emergency Medical Services 

  

Copenhagen’s Emergency Response Center (known as Akut Medicinsk 

Koordinering Vagtcentralen in Danish) is located in Ballerup, Denmark. The unit is 

responsible for a single emergency phone number (1-1-2), which connects the caller to 

a switchboard that identifies the location of the patient and the need for police, fire, or 

medical assistance. Medical emergency calls are transferred to the Emergency Medical 

Dispatch Center (EMDC) by the Control Center (“Vagtcentralen”). The emergency 

preparedness unit (‘Den Præhospitale Virksomhed - Akutberedskabet’ in Danish) is 

where nurses are located to answer incoming emergency calls covering the Greater 

Copenhagen area. The center serves a population of 1.4 million, 130,000 calls a year, of 

which approximately one-third of calls are reported as cardiac arrest episodes. (Møller 

et al, 2015) 

The Emergency Medical Services unit is staffed by nurses, paramedics and 

doctors who assess and prioritize 1-1-2 calls. Medical dispatchers within the unit 

comprised of either paramedics (30%) or registered nurses with emergency care 

experience (70%). These tasks were previously performed mainly by the police. In 

Denmark, the 1-1-2 emergency number is used for all emergencies, including those that 

require police-, fire- and health-related responses. All 1-1-2 calls are answered by the 

police or fire brigade. In mid-2011, five regional EMCCs were introduced in Denmark to 

provide EMD service to the entire country. The assessment and prioritization of citizens 

with medical problems who called the 1-1-2 number was done previously by the police 

(or, in part of the capital, by the fire brigade). After determining the caller’s location, the 
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1-1-2 operator now transfer all health-related calls to the appropriate EMCC where the 

calls are assessed. 

In the course of our investigation, we learned that there are several tiers to 

classify the level of emergency being phoned into the unit, labelled by priority as A, B, or 

C. The most urgent among these for a medical emergency is “Priority A,” which is a 

response warranting lights and sirens for an ambulance with a physician-staffed Mobile 

Critical Care Unit (MCCU). The employees have a ‘Workstation’ screen with the dispatch 

status of ambulances and commands for how to respond to calls, designating statuses of 

calls as A, B, or C based on severity of an emergency.  Severity A requires emergency 

dispatch of an ambulance with a siren and lights; B requires an ambulance with lights 

but without a siren; and C calls for dispatching an ambulance without lights and siren, 

and is based on availability. The dispatcher must provide dispatcher-assisted CPR 

instructions. (Please note that the term ‘dispatcher’ in Denmark is used to describe the 

staff member that is dispatched with the ambulance, rather than the person who is 

answering the emergency call. However, for the purpose of this thesis, we will use the 

more widely known definition of the term and refer to the staff answering the 1-1-2 

phone lines as dispatchers. A map of publicly available automated external defibrillators 

(AEDs) is integrated into the dispatch system for the dispatcher to direct the bystander 

to the nearest AED in the event of a cardiac emergency. (Hansen et al, 2014) 

Additionally, based on our visit the structure of the EMS unit, in Ballerup is an 

open floor plan with desks, where each desk equipped with 4 computer screens. These 

screens are synched to the ambulances and provide a live update of information. One 

screen displays a map of greater Copenhagen (with red-heart icons all over map to 

indicate where there are available AEDs, and live trackers showing the locations of 

ambulances). On the same screen, is also visible the call status (call length, agent names, 

whether agents are available to take calls). Regarding the dress code of the employees 

we noticed, different staff are dressed differently such as nurses in plain clothes, 

paramedics in a uniform consisting of navy-blue shirt and pants, doctors in traditional 

white coats, and administrative staff in plain clothes. Around the stations there are four 

large communal TV screens hanging from each corner of the office, broadcasting live 

news channels. 
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Figure 3: Organizational Chart 

The following organizational chart we created below outlines the employees in the EMS, 

and has been adapted to English from the Danish version available on the 1-1-2 website. 

 

Specifically, our research involved the staff within the 112 Emergency Response 

Center. These staff might overlap as staff participating to answer the phone lines for the 

1813 Emergency line, in which case their shifts may be divided so that they partially 

attend to the 112 unit, and partially attend to the 1813 unit, as we learned in the course 

of our discussions with staff. Based on our observations at site visits, the two staff units 

share an office, but the desks staffing the 112 phones are on one side of the floor plan, 

and the desks staffing the 1813 phones are in a different section of the floor, so 

employees relocate to different desks depending on which emergency phone line they 

are due to answer. 

There is not just one responder in the Emergency Medical Services of the Capital 

Region of Denmark; rather, ambulance personnel report Out of Hospital Cardiac Arrests 

(OHCAs) to the Danish Cardiac Arrest Registry, and MCCU physicians register OHCAs in 

the MCCU database. In Denmark, the handling of all out-of-hospital medical emergencies 

has recently been reorganized. This was done the implementation of the Danish Index 

dispatch protocol. 
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2.2.2 Our research liaison, Nikolaj Stig Fasmer Blomberg 

  

Stig Nikolaj Fasmer Blomberg (henceforth referred to as Nikolaj in this report) is 

a PhD researcher undertaking state-of-the-art research with the Department of Clinical 

Medicine at the Danish Technical University. The title of his ongoing PhD project is “Can 

a computer, through machine learning, recognize Out-of- Hospital Cardiac Arrest during 

emergency calls?” Our relation to this research is described later in this section of the 

report. 

Nikolaj holds a master of Economics, specializing in Health Economics, and has 

worked within healthcare for the last 20 years. He was working with EMS-Copenhagen 

when he met Corti who was developing software solutions for measuring customer 

satisfaction by applying artificial intelligence to phone-conversations. They quickly 

realized that the data with EMS-Copenhagen and the technology from Corti could make 

an interesting attempt in solving a known health problem in recognizing cardiac arrest. 

And then he requested funding from Tryg Foundation, quit his job and enrolled as a PhD 

student at the University of Copenhagen. Nikolaj currently works at Region 

Hovedstaden as a research partner, assisting them with the implementation of this 

technology, firstly in Denmark, with aspirations to eventually implement worldwide. 

Based on the findings of this research they will build new cases for the use of the 

technology in the future. 

 

2.2.3 Corti 

Corti Aps is a Danish company designs speech recognition software, with a 

mission of creating “tech that matters” to improve patients’ quality of life. (Corti.ai) The 

company was founded by tech entrepreneurs and researchers, incorporated in 2014, 

and is based in Copenhagen. According to the company description on their website, 

Corti “designs a medical diagnostics platform that assists emergency medical personnel 

when they diagnose patients, by helping them to detect critical illness through artificial 

intelligence.” (ibid) This company is responsible for designing the technology that 

would become the subject of our thesis. Corti helps healthcare organizations create 

diagnostic skills that they can use to predict a patient’s outcome, by analyzing the 

information given during the diagnostic process. Corti’s platform analyzes metadata, 
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voice data, acoustic data, language data, and journal data; it also connects with all types 

of audio streams, and combines all important calls on a single platform. Through its 

platform, Corti extracts features from dialogues, creates predictions by assembling 

models, and enables users to build models that perform reasoning over dialogues. 

(Bloomberg, 2018)  

Corti is responsible for ‘human-computer partnership’ by offering a digital 

assistant that utilizes artificial intelligence to enhance the decision-making of 

emergency dispatchers in real-time. (Corti.ai) The partnership between Corti and the 

Copenhagen EMS started in 2016, as they began to develop the technology to improve 

performance on emergency calls. When a caller phones the emergency response line, 

the responder at the other end of the line must triage the patient on their own. With 

Corti implemented, the responder now gets a digital assistant that listens in on the 

conversation and helps to look for important keywords in both verbal and nonverbal 

communication, such as tone of voice and breathing patterns, while also considering 

other metadata. (Corti.ai) 

 

2.2.4 Thesis authors 

  

The student pair undertaking this investigation are part of the first cohort of 

students to matriculate to Copenhagen Business School Master’s program in Business 

Administration and Innovation in Health Care starting in August, 2016. The study 

program immerses students in understanding how innovations can offer solutions to 

the ‘structural, demographic, technological and financial’ challenges experienced by 

health care systems (Copenhagen Business School, 2018) 

As one of the first programs of its kind, the MSc in Business Administration and 

Innovation in Health Care is designed to teach students analytical skills to ‘initiate, 

manage and implement innovations’ in the context of healthcare organizations and 

companies. Though the degree is awarded by Copenhagen Business School, it is a joint 

effort between the Global Health school at the University of Copenhagen, and the 

Innovation department at Copenhagen Business School, incorporating faculty from both 

universities, as well as external guest lecturers. Over the course of the two-year 

master’s program, students have lectures, case-based learning, and experiential 

learning through partnerships with local health care organizations. 
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As students of this program, we have chosen our thesis topic relevant to the 

realm of digital technologies in health care. Our investigation into the implementation of 

an artificial intelligence device to assist in accurately identifying incidents of cardiac 

arrest, is aligned with our program’s aim to show how innovations can improve 

problems within health care. 

In this particular case, the affected health care organization is the Capital 

Region’s emergency medical response unit (Region Hovedstadens Akutberedskabet). 

The problem in this thesis case can be seen as the deficit in accurate identification of 

cardiac arrest among people who are the subjects of calls made to the emergency line. 

The innovation is the technology in the form of an algorithm that has been trained to 

identify when the content of an emergency call is indicative of cardiac arrest, thereby 

offering a pop-up alert on the emergency responder’s screen notifying them of a 

suspected cardiac arrest. (Appendix 5) The solution provided by the innovation is the 

potential to increase accurate identification of cardiac arrest, which thereby can result 

in more timely treatment for the patient, and therefore better health outcomes for the 

person experiencing the medical incident. 

This investigation is a type of baseline study, in the sense that the investigation 

helps to provide an ‘information base against which to monitor and assess an activity's 

progress and effectiveness during implementation and after the activity is completed’. 

(UN, 2012) Within the planning process for a study, baseline data determines how the 

nurses/paramedics perceive the oncoming implementation of this technology and how 

this technology can affect their organizational relationships. At the time that the data for 

this project was collected, the actual artificial intelligence technology being investigated 

was not yet implemented due to technological malfunctions (described further in the 

Methodology chapter of this document); as such, our investigation instead focuses on 

the anticipation of this oncoming technology, and the implications that this technology 

can hold for the staff who will use it. 

 

2.3 Danish Index / Dansk Indeks 

 

The Danish Index for Emergency Care is a decision-making support tool used by 

the EMS in order to determine appropriate response to incoming emergency calls and 

use of healthcare resources, in the form of criteria-based dispatch. Dispatchers receive 
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six weeks of training in medical dispatching and use of a criteria-based dispatch tool, 

called the Danish Index for Emergency Care (known more commonly as the Danish 

Index, or Dansk Indeks in Danish). (Andersen et al, 2013). The Danish Index is adopted 

from a direct translation from Norway’s third version of the ‘Norsk Index of Medical 

Aid’. This Danish translation has been adapted to clarify some criteria from the 

Norwegian version, adds some criteria and removes others, and corrects for syntax 

language. (Region Hovedstaden, 2014) Criterion-based visitation of healthcare 

resources (Criteria Based Dispatch) was developed in the US in the late 1980s. There 

was originally a ‘medical guidance system’ developed by Dr. Mickey Eisenberg in Seattle, 

which became a model for the development of the first edition of the Norwegian 

Emergency Medical Index in 1994. The Norwegian Index of Medical Aid was revised in 

1999 and again in 2009, based on wishes to make it more user-friendly, and customized 

to today's emergency medical practice. It eventually became the starting point for the 

corresponding Danish Index for Akuthjælp. (ibid) 

The EMCC staff determines the level of emergency and decides on a response 

using the Danish Index, a criteria-based dispatch protocol for assessing the calls, making 

decisions about the emergency level and determining the appropriate responses. The 

Danish Index has 37 main symptom groups that are each subdivided into five levels of 

emergency; each level of emergency contains a number of more specific symptoms. 

These levels are not to be confused with the A-B-C differentiation of dispatch of 

ambulances within the unit. The Danish Index also suggests supplementary questions to 

ask the caller, and advice for bystanders tending to the patient, and advice for health 

care professionals. 1-1-2 calls that are answered by an EMCC are assigned a Danish 

Index criteria code that corresponds to the level of emergency, main symptom and 

specific subgroup symptom. 

  

2.4 The use of Artificial Intelligence in Healthcare 

 

Technology is considered to be the driving force behind improvements in 

healthcare and, when you look at the rate of change and recent innovations, there is no 

doubt about it. Every day in different applications, technology is leading to 

breakthroughs in data collection, research, and treatments, which allow medical 

providers to use new tools and find innovative ways to practice medicine into the 
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future. One of the numerous benefits is better, more accessible, and more timely 

treatment. Various industry analysts have observed that increased accessibility of 

treatment is one of the most tangible ways that technology has changed healthcare. 

Health technologies open up many more avenues of exploration and research, which 

allows experts to make healthcare more driven and effective. (Economist, 2017)  In 

addition, offering improved care and efficiency is another key area of continuous 

growth. The use of information technology, for example, has made patient care safer and 

more reliable in most applications, such as electronic medical records and patient 

databases.  Also being able to accumulate lab results, records of vital signs and other 

critical patient data into one centralized area has transformed the level of care beyond 

expectations and efficiency that a patient can expect to receive when they enter the 

healthcare system.  Another innovative application is  software that improves 

healthcare and disease control. Many software programs are able to classify information 

about patients’ causes and symptoms of illnesses and enable them to retrieve and utilize 

this kind of information at any time to provide better health outcomes. Moreover, 

software assists in reducing paperwork and provide access to all health care 

professionals. (UIC Health Informatics, 2018) 

  There are several examples of the use of artificial intelligence (AI) in healthcare. 

There are some current devices, such as the Echo from Amazon, which is a voice-driven 

computer that answers to the name of Alexa; though it is not primarily a healthcare 

technology, the Echo has been taught by the American Heart Association to offer life-

saving cardiopulmonary resuscitation (CPR) instructions life-saving instructions. 

(Economist, 2017) Another groundbreaking AI tool is Merantix, newly introduced from 

a German company that applies deep learning to medical issues. It is applied in medical 

imaging that detects lymph nodes in the human body in Computer Tomography (CT) 

images. (Brookings, 2018) According to its developers, the key is labelling nodes and 

identifying small lesions or problematic growths. Although humans can do this, 

radiologists charge $100 per hour (roughly 650dkk per hour at the current exchange 

rate in 2018) and may be able to carefully read only four images an hour, which can be 

prohibitively expensive. However, deep learning can train computers on data sets to 

identify irregular lymph nodes and determine the extent to which someone is at risk of 

cancerous lymph nodes, much more quickly than humans. (ibid)  



Copenhagen Business School  Master Thesis 2018 

24 
 

AI has also similarly been applied to the area of congestive heart failure. AI tools are 

helpful because of their predictive abilities, which can not only save lives but also have 

the potential to lead to proactive interventions that can keep patients out of the hospital 

and therefore help to contain healthcare expenditures. The technology that is the basis 

of this thesis is more targeted to cardiac arrest specifically, and it is instead as assistive 

tool alerting to the occurrence of a cardiac arrest, but does not in itself provide any 

treatment assistance. It is instead designed to help staff in the Copenhagen EMS address 

the occurrence of a cardiac arrest episode so that ambulances can be dispatched to the 

people in need in a more timely manner, so that they can be admitted to a hospital and 

receive the appropriate and timely care in a healthcare facility. 

 

2.5 Summary 

This section provided information about different entities comprising the 

background of our report. We included an organizational chart of the 112 emergency 

response unit, as well as information on influencers on our investigation, such as Corti, 

the company who created the machine learning algorithm for the identification of 

cardiac arrest, and our research liaison, Nikolaj Fasmer Blomberg. We include also a 

description of ourselves as the author, as well as a description of our study program 

within which this thesis content fits. Further, we describe the Danish Index tool used by 

nurses in the 112 unit to assist them with decision-making, and unfold general 

applications of artificial intelligence in health care. 
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3. METHODOLOGY 

  

3.1 Introduction 

  

This chapter introduces the research methodology behind our research. We 

describe our approach in terms of research philosophy, data sources, data collection 

methods, secondary sources, data analysis, and delimitations. This type of research was 

based on a case study, since it involved an attempt to describe relationships that exist in 

reality and in a single organization. The case study is examined by Benbasat et al. 

(1987) to be viable for three reasons: because it is necessary to study the phenomenon 

in its natural setting, because the researcher(s) can ask ‘how’ and ‘why’ questions to 

understand the nature and complexity of the processes taking place, and because 

research can be conducted in a natural setting and in an area where are few prior 

studies. (ibid) It was advantageous for us to do a case study for this research so that we 

could focus on the contemporary and unprecedented event of a new technology being 

implemented in the Copenhagen EMS. Case studies require multiple data collection 

methods, whose results hopefully corroborate one other, in order to establish construct 

validity. Yin (1984) identifies these methods as including direct observation of activities 

and phenomena and their environment, interviews, and other written and printed 

documentation. 

  

3.2 Research Philosophy 

  

The way we conducted the research for this thesis was guided by a research 

philosophy that guided us in order to achieve the goal of gathering insights from the 

nurses who would incorporate the upcoming machine-learning technology as part of 

their work in the emergency response unit. The research philosophy of this thesis is 

based on an interpretivist approach. (Bryman, 2012) Interpretivism employs qualitative 

research methods to let participants tell their story so that the researchers can arrive at 

an understanding of their feelings about a particular subject. (Research Sociology, 2015) 

We acknowledge that our informants are unique individuals with their own points of 

view about their roles as emergency responders and how this could be changed by the 
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implementation of a machine-learning tool to assist them in their jobs, different 

perceptions towards the oncoming use of a new technology, and different ways of 

relating to colleagues in the workplace. Our evaluation methods utilized a mix of a 

deductive and inductive approach. That is, the formulation of our interview guide was 

deductive, as we used a theory based on what we knew about the nature of the nurses’ 

roles in the EMS in order to collect our data and draw conclusions. However, we have 

also employed some inductive reasoning to understand our findings, as we use the 

details of the patterns and trends gathered from informant interviews to develop 

generalizations, identify relationships, and make new conclusions about the potential of 

implementing a new machine learning technology within the Copenhagen EMS. 

(Research-Methodology, 2016) 

  

3.3 Data Sources 

Our main stream of primary data came from conducting interviews with current 

employees of the Copenhagen EMS, particularly the nurses. The reason behind our 

decision to choose these interviews as the main research method was to gain a profound 

understanding of interviewees’ motivations and experiences, and to gain rich and 

descriptive information about the research topic and current trends in the field of 

artificial intelligence applied to healthcare. 

Furthermore, we held several question-and-answer sessions with our research 

liaison, either at CBS, or on-site at the 112 call center in Ballerup, Denmark. These were 

conducted in an unstructured manner and gave us a general insight into the context of 

the upcoming machine-learning project, as well as background information about the 

training of the machine and ongoing issues resulting in the delay of its implementation. 

These interviews are not intended to comprise the body of the research; however, they 

helped us understand the context of the implementation that we were investigating. 

 

3.3.1 Methods 

  

For the purpose of this research, we collected qualitative data in the form of 

semi-structured interviews of nurses in the EMS. Through our semi-structured 

interviews, we asked our nurse informants open-ended questions. Semi-structured 
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interviews are based on semi-structured interview guide, which is a schematic 

presentation of questions or topics and need to be explored by the interviewer. 

(Creswell, 2007) To achieve optimum use of interview time, interview guides serve the 

useful purpose of exploring many respondents more systematically and 

comprehensively as well as to keep the interview focused on the desired line of action. 

(ibid) The questions in the interview guide comprise of the research question and many 

sub-questions related to the central question. In order to capture data more effectively, 

we recorded the interviews and kept hand written notes as well, to avoid missing any 

key points. 

  

3.3.2 Data collection 

  

This thesis investigation was based on qualitative interviews with the nurses 

working as dispatchers within the Copenhagen EMS. Qualitative interviews offer the 

capacity to gather complex data that is not as easily obtained through questionnaires or 

question-and-answer interview approaches. (McQuerrey, 2018) Guided by our research 

question, we were able to discuss related issues with each informant, and also allow 

flexibility in the conversation for the informant to share further information. This 

allowed us to collect more nuanced details about the topic than survey questioning. 

Additionally, conducting an interview is more personal than other forms of data 

collection such as surveys. In addition to allowing for collection of more details, being 

in-person with the informants also allowed us to observe their body language and facial 

expressions, which contributes to the overall richness of the data collected. (Herzog, 

2008) 

In order for the interviews to be comparable but still reach certain depth of 

information, we chose semi-structured interviews. The preparation of the interview 

guides helped us to identify the main topics and a few sub-questions to each . This was 

based on preliminary observation we did, in addition to the relational coordination 

theory we are using. With the semi-structured interviews we were able to focus on the 

main areas of our interest and still had sufficient space to ask follow-up questions for 

further elaboration and exploration of the individual attitudes (Kvale, 2007; Pope et al., 

2002). This allowed us to still have a main thread of commonality among all the 

interviews conducted, but also allowed room for expansion so that the informants felt 
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free to share details to enrich their discussion. This type of semi-structured 

interviewing for qualitative data collection was also particularly appropriate based on 

the type of information we were hoping to uncover, as it allowed us to assess the staff’s 

perspectives. That is, our aim was to gain insight into the nurses’ perspectives on the 

upcoming implementation of a technology to assist them in their daily jobs as 

emergency responders. As such, a qualitative interviewing approach allowed us as 

interviewers to gather not only factual data, but also emotional data. (McQuerrey, 2018) 

In the course of our investigation we asked questions about the communication 

and relationships that they have in the workplace, and the informants were often 

willing to offer examples in the form of past experiences of incidents. By virtue of 

recalling a chaotic, stressful, or victorious memory, we were able to gain valuable 

insight into their emotions and therefore gain richer data. This is likely due to the fact 

that asking a subject to describe the way he felt in a particular situation provides more 

complete feedback than asking a subject to explain a process. Asking the subject to 

describe a stressful situation in their role can unveil much greater detail about the 

emotions, the setting, and the scene. (McQuerrey, 2018) For example, we were able to 

learn not only how the staff technically coordinate and share responsibilities among 

colleagues in order to serve patients, but through additional probing in the course of 

conversation, we were also able to learn details about the stress of the job and the 

emotional component of needing to provide emotional support to the callers in distress. 

Further detail about these components will be unpacked in the Analysis section of this 

report. 

Qualitative interviews give the interviewer the advantage of using a non-

traditional line of questioning to glean first-person assessments of a situation. For 

example, in wanting to learn more about the shared goals among employees in the EMS, 

we asked questions about their goals beginning with “How would you describe…?” 

because this approach enabled the informants to provide a more expansive response 

based on their insight and opinions. 

We assumed that interview subjects do not intend to mislead the interviewers; 

however, as researchers, we were still aware of the potential of informants to respond 

to questions in a manner based on what they thought we would like to hear. In a 

qualitative interview, it can be difficult for a subject to grasp what specific response the 

interviewer is trying to capture, so the informants may be inclined to talk more honestly 
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and freely. (McQuerrey, 2018) This caution was relevant to our investigation,  as we 

encouraged informants to share whatever details they deemed appropriate, and this led 

them to share anecdotes about incidents and situations occurring in the workplace to 

bolster the points that they were trying to make. 

The interviews were held with informants during their shifts in the emergency 

response unit, and as such, we had to be considerate of the time we occupied as 

researchers, in order to allow them to still be available to answer emergency calls at a 

moment’s notice. Within the emergency unit, there are several large monitors 

displaying the status of all employees on shift at that time. The screens indicate which 

employees are either actively on calls or otherwise busy (names highlighted in red), free 

to answer calls (highlighted in green), or on break (highlighted in yellow). We found 

access to such an institution to be challenging as well, as the research consumes the 

employees’ time and can even potentially pose safety problems. These concerns of 

research consuming employees’ time were evident in the course of our research, as we 

had to compete with the nurses’ limited availability and even allow them to exit our 

interviews abruptly if there were many incoming calls requiring all staff to be available 

to answer the phones. Our informants were conscious of tending to the phone lines in 

order to not compromise any impending medical emergencies, a testament to the fact 

that they take their duties very seriously, but they also exhibited behaviour of 

discomfort and distractedness as we were interviewing them. We will further unpack 

these observations in the Analysis chapter of this report. 

  

3.3.2.1 The interview process 

  

In our case, we interviewed each nurse of the EMS individually for approximately 

30-50 minutes, depending on their willingness to share details and depending on 

whether they were needed to answer calls at their workstation. Interview participation 

was voluntary and the responses were anonymous and non-traceable to individual 

nurses. The duration of the interview varied, depending on the willingness of the 

interviewee to answer our questions and the availability of the employees at that time. 

In order to conduct our interviews, we had to visit the premises in Ballerup and talk 

with the responders  during their shift. The selection of informants to interview on a 

given day was based on who was available to speak with us when there was not a high 
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volume of incoming emergency calls. The volume of calls was obviously not exactly 

predictable, but we were advised by Nikolaj and the employee scheduling manager that 

late morning was a safe time of day to make a site visit. This time of day was suggested 

for conducting interviews firstly because by that point any overnight emergency 

incidents would have already been phoned in earlier that morning, and also because it 

would not compete with employee lunch breaks that would also lessen the number of 

staff available to respond to incoming emergency calls.  

A judgmental sampling process was applied, as we were only interested in 

specific individuals’ opinions and perception (Malhotra & Birks, 2007); that is, we were 

targeting nurses. Beyond this, however, the selection of participants was somewhat 

random, since we did not know which nurses we would be interviewing before arriving 

on the premises. Originally, we had attempted to set up appointments with nurses for 

our first round of interviews, but doing so was a challenge. For example, the staff roster 

alleged that there are about 65 total staff members employed within the EMS, including 

doctors, nurses, and paramedics. Coordinating with the staff in charge of scheduling 

shifts for the employees, we were able to obtain a list of all the employees that were 

scheduled to work over the upcoming three weeks. Given the emergency nature of the 

organization, there were always staff scheduled to answer calls around-the-clock, 24 

hours a day. However, based on the time of day that we were recommended to 

interview staff, we screened the list to specifically target staff who were scheduled from 

morning to afternoon. We also had to make sure to exclude any Danish holidays from 

our list of potential interview times, since these were forecast to involve a busier 

response time for staff so that we could not talk to them. 

After accounting for these parameters, this resulted in 22 nurses from the 

emergency response unit with whom we could potentially schedule an interview. Using 

a contact list given to us by our research liaison, we sent emails to each of the 22 nurses 

after he provided an introductory facilitating email. In our outreach, we provided them 

with a list of the days they were scheduled to work, followed by a request of whether 

meeting before or after one of these times could work for them to participate in an 

interview. A copy of this outreach email is available for reference in Appendix 7. Of 

these 22 emails, only 2 people responded affirmatively, and 6 responded negatively. 

Since the remaining majority were unanswered, we sent a follow-up email, and again 

received negative responses from the ones who did reply, but mostly no response from 
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the remainders, despite the offer of an incentive rewarded to anyone willing to 

participate in our research. 

Since this method attempting to schedule interviews was not successful, we 

raised the issue with our research liaison, and he suggested that we instead arrive on-

site and attempt to catch staff as they are available during their shifts, which normally 

last 7-12 hours. According to our research liaison, it may be easier to hold these 

interviews while employees are on duty. In advance of our arrival, Nikolaj let them 

know that we would be coming. The problem instead was not that they do not want to 

talk to us, but perhaps that they were not motivated to respond to an unsolicited email. 

In fact, our research liaison indicated that “They are happy to talk because they take a 

lot of pride in what they do.” (Appendix 4, Nikolaj Feb 1 notes) 

As such, we went to the EMS unit located in Ballerup, Denmark, and planned to 

stay there from morning through the afternoon, during which time there would also be 

a shift change, so we anticipated that we could potentially obtain a wider variety of 

participants in that way. On our first site visit to obtain interviews, we spoke with 4 

informants. After gauging their willingness to discuss with us and how they received the 

content of our interview questions, we slightly refined our approach for the second 

round of interviews. This included offering more introductory context in the course of 

the interview, as we were hoping that doing so might help participants to better 

understand the purpose of our data collection with regards to gaining their perspectives 

about the upcoming machine learning technology for the identification of cardiac arrest. 

Consequently, in our second round of interviews with nurses, we were able to 

speak with 3 informants. It is not certain whether possibly due to our refined technique, 

or maybe due to the selection of people that we met on that day being more willing to 

speak to us, but the interviews from the second round seemed richer in the sense that 

the respondents were chattier and therefore offered more relevant anecdotal content. 

However, despite these interviews being longer and giving us insight into the 

coordination within the unit, the questions related specifically to the potential of the 

technology remained a gray area for respondents; they seemed unwilling to speculate 

and indicated, understandably, that they cannot know the effects of the technology 

without actually using it. Despite that the responses were fairly unanimous until that 

point, we decided to conduct a third round of interviews out of curiosity to verify our 

findings. In total, 9 different individuals were interviewed within the organization 
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representing the unit in regards to the implementation of the technology – all of them 

nurses with previous hospital experience. All of our nurse informants were able to 

speak both Danish and English, and we conducted the interviews in English. However, 

the fluency of English was not the same for everyone, so this may be a reason why some 

nurses were willing to converse more with us, holding implications for the quality and 

content of the responses. 

  

3.3.2.2 Selection of the first four interviewees 

  

We selected the first round of interviewees by availability the day we visited the 

EMS in Ballerup. The first four employees accepted our invitation to interview them 

showed first willingness to talk and share insights with us. All of them were nursing 

working for the 112 line. 

  

3.3.2.3 Demographics 

  

All participants of the interviews were nurses with hospital experience ranging 

from 40-60 years old. Most of them have been working in the EMS for 3-5 years on 

average. They know really well their job, take pride with what they do and show 

interest in trying innovations and new technology. Most of them are females. Most 

paramedics answering the phone are male. Paramedics are needed for their particular 

expertise (such as the “baby-lance” ambulance for emergency infant incidents). 

Recognizing cardiac arrest is the ‘gold standard’ by which you measure an emergency 

medical service. (Appendix 4, Nikolaj Feb 1 notes) 

In order to undertake the analysis, we made hard copies of the interviews we 

conducted. As the interviews were held in the English language, all transcripts are in 

English. The analysis follows the aforementioned relational coordination theoretical 

framework. While keeping this certain structure, we still accounted for any aspects that 

we found outside of the theoretical framework. To identify relevant features, instances, 

issues and themes in our empirical data, we have used a manual coding procedure. This 

means that we color-coded hard copies of the transcripts, and used the salient themes 

to build our arguments during the analysis. All quotations used to support our claims 

throughout the analysis are fully translated. 
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 3.3.3 Secondary Sources of Data 

We used multiple sources in order to establish triangulation for our data 

collection and eliminate generalizability. Our primary data collection was done through 

semi-structured interviews (Eriksson & Kovalainen, 2016; Van Aken et al., 2012). 

Conducting interviews allowed us to understand the unique, case-specific setting of a 

healthcare organization from different perspectives.  The relational coordination 

framework guided our interview guide with questions about communication 

(frequency/timeliness, accuracy and problem solving) and questions about 

relationships (shared goals, shared knowledge and mutual respect). 

Additionally, we sought secondary data, such as various online articles from tech 

magazines, and university publications, which we used to complement our interviews 

and assure the validity of our primary data collection. For this reason, we conducted 

additional desk research and collected information from credible sources such as 

relevant healthcare journals, online tech magazines with the most possible recent 

updates into what is currently happening with machine learning, materials from the 

curriculum of our master program, and materials directly shared with us by the author 

of the theory that we applied for our analysis. Using these secondary sources gave us an 

insight especially into the external environment of the organization and artificial 

intelligence knowledge and it can provide a context in which to place our analysis of the 

primary data that we collected. 

  

3.3.3.1 Observational Visit 

 

Observation is a type of qualitative research method which not only includes 

participant's observation, but also covers ethnography and research work in the field. 

(Gray, 2009). We integrated observational data as supplementary data to enrich our 

research, as visiting the environment where the interviews would take place, gave us 

insight into the work culture, employee routines, and management structures. (Kvale, 

2007) As such they provided us a sense of what the interviewees would be talking 

about. For that reason we visited the Copenhagen EMS in Ballerup, Denmark for 

observational purposes. There are different types and distinctions of observation 

regarding the nature of the observation, and in our case we did uncontrolled, 
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participant and unstructured observations. Naturalistic observation (i.e. unstructured 

observation) examines the spontaneous behavior of participants in natural 

surroundings. (Saul McLeod, 2015) As researchers we simply recorded what we saw. 

The notes from our observational visit are included in Appendix 1 at the end of this 

report. 

Observing the respondents while they were on duty, and noting their the 

surroundings, gave us a better understanding of their job and the environment. 

Familiarity with the work situation also served to sensitize us as researchers so that we 

could better understand the demands of their job (ibid), and we were able to take this 

context into account when interviewing and analyzing the interviews. Knowing the 

relationship between the employees and having a familiarity with the working 

environment is useful for posing questions, and as such, we were able to use our 

awareness of the team-based workplace in order to pose questions related to the 

Relational Coordination framework. 

  

3.3.3.2 Field notes 

 

              As suggested from Brynan and Bell (2003), while conducting the interviews it is 

useful to take notes immediately as interesting details unfold. For that purpose, we took 

notes when we were interviewing our informants on not only the verbalized content, 

but also observations about the participants’ behaviors and mannerisms, to make sure 

to document nonverbal and behavioral aspects for a richer investigation. Furthermore, 

while we were visiting the premises we were taking notes with a laptop, to record all of 

the information we were receiving by talking to the employees in the unit, so we could 

use them as a reference while writing our thesis. 

  

3.4 Data Analysis 

  

3.4.1 Coding 

  

We used a qualitative coding method to analyze interviews with our informants. 

This allowed us to have a structured way to undertake the analysis of our findings, as 

codes serve as a way to label and compile data (Gibbs, 2007). Firstly, by using the 
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method of emergent coding, common themes were extracted by the interviewers from 

the raw data from first few interviews (Kvale and Brinkmann, 2009). These themes 

were further polished, structured, and formed into codes using a condensation 

technique, where long statements expressed by the interviewees became condensed 

into shorter formulations where the main sentiment is expressed in a few words (ibid.). 

Over the course of our project, we incorporated the themes and codes across all 

interviews, and used them to build the analysis and discussion of our findings. Lastly, 

the codes from interviews were arranged in a meaningful manner and explored by 

compiling the same codes from every interview (Kvale, 2007). 

  

3.4.2 Reliability / Validity / Dependability 

  

We acknowledge, that as this was a qualitative study, there is no absolute truth 

to our findings, and the elements that we produced in our analysis are a function of our 

interpretation as researchers. In order to reduce the potential for researcher bias 

common in qualitative studies, we undertook a double-coding method, where we each 

independently assigned codes to the data in the interviews. (Ranney, 2015) By each of 

us coding the interviews separately and then comparing results with each other, we 

were able to ensure that our interpretation of the data did not influence each other’s 

views. Further, this confirmed that if there were similarities in themes that we noticed 

across interviews, then this was due to the content of the informants’ responses actually 

being consistent, and not just appearing as such because we had influenced each other’s 

interpretations. This was in an effort to ensure the dependability of our findings and 

maintaining a level of trustworthiness. 

  

3.5 Delimitations 

  

Case studies can be considered weak as they are typically restricted to a single 

organization and it is difficult to generalize findings since it is hard to find similar cases 

with similar data that can be analysed in a statistically meaningful way. Furthermore, 

different researchers may have different interpretations of the same data, thus adding 

research bias into the equation. The main characteristic of the design of case study 

research is the amount of cases included in a project. Since Denmark’s EMS is the first to 
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test this machine-learning technology and other cases are therefore not available for 

comparison, our research is therefore based on the one case at the Copenhagen EMS. 

Although a single case can be instructive, it is generally seen as being valid and 

generalizable to include multiple cases. (Lee, 1989) After finding after each round of 

interviews that our nurse interviewees answered similarly regarding their 

responsibilities, communication, and common attitudes about the upcoming machine 

learning technology, we were able to speculate that our findings could be generalizable 

to the remainder of nurses within the EMS. We acknowledge that if it were possible to 

interview all 65 nurses that are listed as being employed in this unit, then perhaps there 

could be potential to learn more nuances and details about their work, but as the core of 

the nature of the nurses’ relational coordination and attitudes about the 

implementation of a technology was the same, it suggests that our sample was typical of 

the larger group. 

When we were initially connected to our research liaison in order to undertake 

our thesis investigation, the idea of this research was pitched to us as an investigation 

into how a machine learning technology in the Copenhagen EMS is being received by the 

nurses who use it. That is, the research was initially intended to take place after the 

technology was installed and had gone live. When we had our introductory meeting 

with our research liaison in November 2017, the technology was due to go live the 

following month, in December 2017. Because of technical issues, the technology was 

then delayed until January 2018, and it was then again delayed on a monthly rolling 

basis, with no estimation of when it could possibly be ready to go live. The underlying 

issue causing the delay was that it kept producing false-positives in the course of its 

training; that is, it would signal an alert for a suspected cardiac arrest based on the 

transcripts it was interpreting, when its human engineers knew that there was in fact no 

cardiac arrest indicated by the content of the call. Because of this technical issue 

competing with our thesis deadline, we had to re-orient our investigation to instead 

focus on the nurse’s anticipation of the machine-learning technology, rather than about 

how nurses are embracing a technology that is already in place. The delay in the 

implementation of the technology also affected our timeline for finalizing our research, 

as we had to redesign our research question to accommodate a new perspective. 
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3.6 Ethics 

In accordance with ethical guidelines suggested by Bryman and Bell (2007), we 

obtained full consent from the participants prior to the interview, as well as explained to 

them our research focus. Every interviewee participated voluntarily in the research. We 

have ensured them that we would solely use their interviews for our research, and asked 

their permission to record the interview. Further, we assured them that none of what 

they discussed with us would reach their managers, so that they could feel more 

comfortable to share their perspectives about the workplace. Additionally, confidentiality 

of the research data is limited to academia, as the findings will solely be accessible to our 

research liaison at DTU, our thesis supervisor, our oral defense censor, and any students 

accessing the CBS library in the future. Furthermore, throughout the project, we 

communicate honestly and transparently with research participants. 

  

3.7 Summary 

 

To conclude, this chapter reviewed the methods we used for our data collection, 

including primary sources such as semi-structured qualitative interviews and 

observations, and secondary sources in the form of credible literature. We also discussed 

the demographics of our informants, information on the selection of our participants, and 

our approach to analyzing our data thereafter.
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4. THEORETICAL FRAMEWORK 

 

4.1 Introduction 

In this chapter, we will present the theoretical framework that was used to 

analyze the empirical data we have collected. As mentioned, relational coordination 

theory by Jody Hoffer Gittell will be the core of our theories in this thesis. 

  

4.2 Relational Coordination 

 

The theory guiding our investigation is the Relational Coordination Theory from 

Jody Hoffer Gittell. Relational coordination theory conceptualizes the coordination of 

work through relationships among participants in a work process; it examines how an 

organization coordinates work processes, by focusing on the relationships between 

humans’ roles in cases where work is interdependent. (Gittell, 2013) For our specific 

case, this theory examined how the nurses within the Copenhagen EMS coordinate, 

relate, and communicate in order to achieve their goals of responding to emergency 

calls as fast and effectively as possible. Further, this theory provided a lens through 

which we could analyze how the anticipated implementation of the machine learning 

technology to improve cardiac arrest identification could affect the coordination of their 

work. It was especially relevant for our case as the relational coordination is applicable 

to cases where the nature of the work is uncertain or time sensitive. (Gittell, 2018) 

These attributes can be seen in the Copenhagen EMS, as the nurses have to make 

their own assessments about the nature of an emergency, and timely decisions can be a 

matter of life or death. Further, the theory can describe not only the management and 

coordination between tasks in the unit, but also management and coordination between 

the people who perform those tasks. The theory is comprised of two main dimensions: 

relationships and communication. There are three main ‘pillars’ of relationships that 

support coordination and performance: shared goals transcending nurses’ specific 

functional goals; shared knowledge enabling nurses to see how their specific tasks are 

part of a greater whole; and mutual respect allowing nurses to overcome any status 

barriers that inhibit them from recognizing taking account of the work of other nurses. 

(ibid) These relationship aspects are closely tied to aspects of communication, such as 
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frequency, timeliness, and accuracy, which can support coordination and good 

performance in the unit. (ibid) Relational coordination theory also invites organizations 

to redesign their formal structures, in order to reinforce and strengthen relational 

processes across functional boundaries. (Gittell, 2012) We will examine how our data 

suggests that these relational processes can be strengthened within the unit.  

 

Figure 4: Relational Coordination 

The following figure from the Relational Coordination Research Collaborative illustrates 

how the concepts comprising the relational coordination theory are related and 

influence each other 

 

  

The relational coordination theory was originally developed to measure airline 

operations. (Gittell 2001), but it has also been applied in hospital settings (Gittell et al. 

2000, Havens et al. 2010), where coordination among professionals is crucial to 

providing successful patient care and outcomes. Since the Copenhagen EMS unit 

similarly appears to require communication among staff to serve patients in emergency, 

we chose this theory to guide our investigation. Relational coordination is can be seen 

as a cyclical concept, where improved performance of a work process can improve the 

work relationships (based on these ideas of shared goals, shared knowledge, and 
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mutual respect) between individuals in the EMS unit, thereby enhancing the quality of 

communication. As a result of better communication, management of task 

interdependencies can be enhanced so that there are fewer redundancies, errors, and 

delays. Particularly for the case in the Copenhagen EMS, relational forms of 

coordination could be useful for achieving desired performance outcomes under 

conditions of interdependence, uncertainty, and time constraints. When tasks are 

reciprocally interdependent the actions of each participant affect and are affected by the 

actions of others. 

  

4.3 Summary 

It takes a high degree of relational coordination for participants to be able to 

mutually adjust their actions in order to achieve outcomes. Specifically, if the 

implementation of a machine learning technology has the potential to contribute to 

improved decision-making in times of uncertainty and time constraints, then this 

improvement in performance can lead to a chain of effects. Improving dimensions such 

as mutual respect between professionals, reinforces improved communication and 

coordination between nurses who field the emergency calls by building understanding 

between them and the paramedics and dispatchers. 
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5. ANALYSIS 

 

5.1 Introduction 

This chapter presents and discusses the findings from primary research and 

examines  Relational Coordination among colleagues in the EMS 112 response unit, 

which provides the context for our analysis of the impact of the implementation of a 

machine-learning technology in the next section of this report. Subsequently, we 

provide conclusions and implications for theory and practice. To provide context for our 

analysis, we will first unpack our general findings of the nurses’ workplace, including 

the people that nurses have to coordinate with as part of their daily job of answering the 

phone calls on the 112 line. 

 

5.2 Presentation of Findings  

5.2.1 Key Actors in the Emergency Response Service unit 

 

After conducting a research and collecting data from the EMS unit, we identified 

several actors who coordinate with the responders of the 112 line, in order to make 

decisions regarding the patients’ emergency condition. More specifically, there are the 

nurses, the paramedics, the dispatchers, the doctors and the people who call on the 

phone. 

Firstly, and most important actor are the nurses who discuss with other nurses 

in the unit and corroborate of the decisions they have taken. It is crucial as its reported 

from the interviews for the nurses to share their actions and what decisions have been 

made for accuracy and better cooperation “Normally, we communicate all the time…, 

then sometimes you don’t walk across to the dispatch colleagues.”. (Nurse 8, Appendix 9h) 

The nurses also seek other nurses’ help when they can not communicate effectively with 

the caller on the phone. This can happen for multiple reasons, either because the caller 

is not very cooperative due to the severity of the emergency or bad call reception. (ibid) 

When a caller calls more than once for the same incident, then the call might be 

answered by different nurses. In this case, they advise each other when there is time 

alternatively they make sure they document all the relevant information of the phone 
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call so whoever replies after has all the information needed to assist in triage “If a 

patient calls back, I use what my colleague has written, but I also add new information. 

Sometimes I go and ask my colleague if I am not sure…’’ (Nurse 1, Appendix 9a) 

Actors who also have significant value in coordinating with nurses are 

paramedics and dispatchers. Paramedics are escorting the ambulances and providing 

first aid to the patients. Most of the times their assistance is vital for the patients’ health 

condition. In our findings, we came across references from the responders that the 

paramedics often question the nurses’ decisions and do not always align with their 

actions, sometimes because they have different medical background but also when they 

start working in the EMS unit they receive different training.(Nurse 7, Appendix 9g) 

Dispatchers on the other side, act similar to the paramedics by sometimes questioning 

nurses’ decisions due to the shortage in ambulances. They believe that often nurses 

when they receive an emergency phone call and decide to send an ambulance it is not 

always a priority and they could use this resource for another incident. “Sometimes 

dispatchers, for instance, are questioning why we send an ambulance for a person.” (Nurse 

3, Appendix 9c)  

Doctors have mainly a supervisory role, usually, nurses refer to them as 

“leaders’’ because they coordinate their tasks and phone calls in peak hours and 

secondly demonstrate problem-solving skills, as nurses consult them when in doubt “..I 

say I have doubts and ask about it. Sometimes I ask the doctor. So there’s a collaboration 

between doctors and nurses.” (Nurse 7, Appendix 9g)  

Finally, the people calling to the emergency line 112 are not only those who 

experience the medical incidents themselves, or someone calling on behalf of the person 

in need, such as a spouse, family member or friend, but could also a random bystander 

who witnessed an incident requiring an emergency response. According to the 

interviewees, they experience problems while callers don’t share accurate 

communication of the medical incident, as a result, to impede the process of 

identification of the condition of the patient, “The family or person calling about the 

patient don’t always give enough information about what is wrong with the patient. 

Maybe this is because they are stressed. But when we have a doubt, we always send the 

high response.” (Nurse 1, Appendix 9a) Asking more questions for clarifications in the 
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limited time of the call is common to speed the process of triage and coordinate with 

dispatchers for an ambulance. 

Although this contingent is comprised of people outside of the actual emergency 

medical response unit, it is important to mention them because coordination with these 

people is essential to nurses being able to respond to emergencies. “Sometimes you have 

a person calling from a different floor than the patient, and they have to go up or down the 

stairs to answer your question.” (Nurse 1, Appendix 9a) 

In this next part we will discuss the challenges identified by the nurses. The 

challenges are issues associated with their tasks and the institution, mostly, regarding 

the lack of resources as it is reported from the majority of the respondents. Resources 

are essential for any organization to function properly and through our research, we 

found that the EMS unit has limited staff to cover the high demand of the incoming 

phone calls, too few ambulances to cover certain assigned areas, and that they would 

like to receive more training, considering how demanding their role is in this unit.  

When we asked them if they had more budget in the unit, where they would like to 

invest this money, one of them reported: “Maybe staff, ambulances, education, training.” 

(Nurse 5, Appendix 9e). Therefore, it is crucial to cover those needs in order for the unit 

to work effectively. The shortage in staff is mostly reported in nurses “I think we can 

always have more people answering the phones. If it’s an emergency, there are always 

peak periods or periods where there’s nothing to do. What we do here is switch between 

112 and 1813. When we sit at the 1813 phone, and we’re sitting with a caller, and there’s a 

peak in 112, we can’t just leave. There could be people dying at the other end, not in 1813.” 

(Nurse 6, Appendix 9f), who they have to rotate from the 112 line to the 1813 station 

and cover both areas at the same time depending on where is higher demand. This is a 

challenge reported by the majority of nurses as it causes them frustration and anxiety 

the need to divide their attention across both places with different responsibilities. In 

addition to this rotation, another frustrating challenge for the nurses can be the 

extended work shifts. “Long shifts can be a problem. In 1813, normally it’s okay. But we 

have a station where we answer the calls from 1813, and that can be a problem because 

suddenly there’s no one to answer the calls on 112. That can be a frustration”. (Nurse 1, 

Appendix 9a)  These long shifts can cause the nurses exhaustion, which not only affects 
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the nurses’ well-being, but can also consequently affect the service that the callers 

receive. 

As mentioned earlier, lack of information from the person calling on the phone 

compromises the decision the nurses have to make for a medical emergency, and it also 

raises controversies regarding a more pressing issue, the use of the Danish Index 

decision-making protocol. The nurses might have to disregard their initial intuition, 

personal experience, and knowledge for making a decision, in order to abide by the 

mandatory use of the protocol in the identification of an incident. We have been 

informed that this may be the result of an error that occurred in the past and put the 

unit out in the public eye. 

“Also, this is a political-driven organization. That means there’s a lot of spot on us. 

We don’t need complaints or bad comments. So sometimes the Danish index is telling us 

something that we think ‘that’s too much’. For example, for meningitis kids, we are sending 

200-400 more ambulances in the last year – there haven’t been any more cases of 

meningitis or kids dead, but we need to do it just in case. We don’t talk about it together, 

but it’s there. I understand why it needs to be done. I don’t support it as a decision, but it 

has to be done.” (Nurse 6, Appendix 9f) 

As a reform to overcome this, they prefer to err on the side of caution - they 

evaluate incidents as perhaps being more critical than they might believe they are and 

request that ambulances be dispatched whenever possible, as a precaution.  

In the course of the interviews, we noticed that most of the answers we received 

were relatively similar between the interviewees except when we asked them if they 

had any experience in the past of a similar or any other assistive technology. All the 

employees responded unanimously, that this is the first time they use this kind of 

technology even though they all had extensive work experience in hospitals and 

particularly emergency wards. Although, one nurse mentioned the use of an app to help 

with locating a caller so that an ambulance could be dispatched to his location, “We have 

this new 112 app so we can locate people within 3 meters. Someone at Christmas called us 

from Hvidovre Hospital, at a rooftop, and he was so drunk that he had woken up after a 

few hours and thought he had broken his leg. And they were driving around the hospital 

looking for this man. And he was sobering enough to be able to download the app and we 
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found him.” (Nurse 9, Appendix 9i) However, that technology is not a decision-making 

assistive tool as the one for identifying cardiac arrest that is the subject of this thesis. 

  

5.2.2 Other Findings 

 

We formulated our interview guide using the Relational Coordination theory in 

order to gather information on nurses’ relationships and communication and see how 

the implementation of a technology might affect this. However, in the course of our 

discussions with nurses, we received further insights about the inner workings of the 

unit. These further findings supplement our main research and provide a starting point 

for future considerations. Most of the findings were regarding the management and the 

institutional structure of the EMS unit, the use of Danish Index, employees’ attitude 

towards the technology, and the accountability implications of using the technology. 

Most of the employees expressed their concerns about using a technology for decision-

making when they have little to no idea how the machine arrived in this decision. This 

recurring theme within the informants’ answers was not a surprise to us, as while 

collecting background information regarding artificial intelligence and human 

interaction, we stumbled upon humans’ main concerns using an assistive technology for 

decision-making, regarding the mystery of the idea of the Black Box. Black Box concerns 

will be later presented within this chapter. 

As mentioned earlier, comments about institutional structure and management 

were raised by most of the employees, highlighting the frustration caused by their 

rotation between the 1813 and 112 phone lines. The rotation between the two stations 

causes them distraction from the emergency calls on the 112 line, mainly because the 

nature of these calls is less emergent and therefore requires  a different approach and 

different knowledge. The 1813 line requires responders to provide basic information to 

callers, which can be well served by using the standardized Danish Index, whereas in 

the 112 line, the Danish Index is a more supplementary tool and the nurses further feel 

the need to rely more on their emergency experience. The 1813 line receives phone 

calls about non-urgent matters when the general practitioners assigned to each citizen 

are not available to offer assistance during normal business hours. By contrast, the 112 

line is the emergency line where people are calling for life-threatening emergencies. 
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Hence, the nurses emphasized the importance of being steadily available for surges in 

incoming calls to the 112 line. That aligns with the finding we extracted from the 

interviews the need for more staff to cover the two stations. “I think we can always have 

more people answering the phones. If it’s an emergency, there are always peak periods or 

periods where there’s nothing to do. What we do here is switch between 112 and 1813. 

When we sit at the 1813 phone, and we’re sitting with a caller, and there’s a peak in 112, 

we can’t just leave. There could be people dying at the other end, not in 1813.” (Nurse 6, 

Appendix 9f) 

Moreover, even though they have the training and experience, complex 

situations might occur when they do not have time to think about their actions, “we have 

to take the right decision very fast.” (Nurse 6, Appendix 9f) Rather, they just react, and 

then reflect over what actually happened afterward at their meetings with their 

supervisors. In the 112 emergency line, they sometimes find themselves in situations 

where they must act first, and reflect on those actions later. “There’s no time for that. 

There’s no time to reflect, you just take the next call.” (Nurse 7, Appendix 9g) The nurses 

also emphasize the importance of receiving feedback and training: “We have practical 

questions. What if we get a complaint and they say ‘well you didn’t follow that’. So that’s, 

we don’t know very much about that. But let’s see what happens.” (Nurse 5, Appendix 9e) 

In conducting their work, nurses need to manage complex situations and communicate 

with the persons on the phone, and often require the insight of their colleagues. They 

even suggest that they would like more opportunity to do so; when asked about how to 

enhance communication in the unit, one nurse responded,  “Mmm… Just having the time 

to communicate. Saying ‘listen up, I need your opinion here.’ More time to reflect on the 

phone calls.” (Nurse 6, Appendix 9f). Nurses indicated that they have both formal and 

informal check-ins with their supervisors: 

“...It’s supposed to be twice a year. But there have been some administrative 

change, but twice a year, you pick out 10 calls you’ve had and reflect on what went well 

and did not go well. That’s the formal one. And the informal is when you’re sitting here, 

and for example, if you have a cardiac arrest and you had a very good person on the other 

end of the line, and they were giving you all the information that you need and the 

communication was really good, then you get feedback right away that it was really good. 

Or sometimes they tell you ‘you think it went like this, but this is what really happened’. 



Copenhagen Business School  Master Thesis 2018 

47 
 

You can afterward see which type of ambulance – was it with siren and blue lights on, or 

without lights, or did they leave the patient at home because it wasn’t anything at all? And 

if it was something interesting or strange, then I might go to the dispatch and ask them 

what was the problem. There is a constant follow up to see what is happening.” (Nurse 8, 

Appendix 9h) 

Additionally, they expressed their wish to make these meetings more often and 

more productive by studying the phone calls and receiving feedback to improve their 

performance and not for evaluating purpose. 

“It’s very rare, it doesn’t happen. I have been sitting today with my nurse, my boss, 

for evaluation purposes. It should be every half year. She was listening to 5-7 calls with me, 

and we were talking about the phone calls afterward, and talk about how things were 

going, how I could do better.” (Nurse 7, Appendix 9g) 

The Danish Index seems to have a contradictory role in the EMS. The nurses 

mostly refer to it as an assistive tool that helps them in decision-making and providing 

guidelines on how to respond faster and more accurately during a phone call: “I find it 

helpful. Sometimes when you are speaking, you send the response, but you always go into 

the index and see what the index tells you: are there more questions you could ask? Did you 

forget anything? I use both my experience and the index card.” (Nurse 1, Appendix 9a) At 

the same time, use of this supplementary worksheet causes them confliction. This is to 

say, that they are obliged to follow it, but they are not satisfied when they have to 

disregard their instincts in order to follow the rules. “We have to be loyal to the system. 

But when I don’t use the Danish index and grade it down, I put it in the journal why I’ve 

made a different decision. I think it has always been like that as long as I’ve been here 

because of 1813, it’s a political thing.” (Nurse 1, Appendix 9a) 

  

 5.3 Analysis with theory 

 

In this section we will structure our findings primarily using the application of 

the Relational Coordination framework from Jody Hoffer Gittell. The theory is based on 

the idea that employees can achieve higher performance in their roles when they have 

stronger relational coordination; that is, when co-workers, such as the nurses within the 
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112 response unit, have strong relational coordination with others across 

organizational boundaries who are serving the same clients, they are able to achieve 

higher quality outcomes more efficiently. Prior theories regarding coordination within 

organizations were, for example, based on ideas such as ‘mutual adjustment’ among co-

workers and achieving coordination via indirect interaction such as setting routines or 

pre-planning schedules among colleagues (Thompsen, 1967). Building upon such pre-

existing theories, the theory of relational coordination uniquely conceptualizes the 

relational aspects of coordination, and it focuses on relationships between roles rather 

than on relationships between individuals”. (Gittell, 2002) This theory is unique in 

focusing on three dimensions of relationships that are needed for effective coordination, 

and it contests that participants must also be connected by relationships of shared goals 

and mutual respect. (ibid) Having a positive relational context among employees 

enables them to achieve quality outcomes for emergency patients through connecting 

and relating to other employees, which is crucial for work environments characterized 

by time constraints and rapid decision-making, such as in the Copenhagen EMS. 

The following section will analyze our qualitative interview findings in relation 

to the different dimensions of the Relational Coordination framework, focusing in on 

how the implementation of the machine learning technology in the Copenhagen EMS 

may affect nurses’ relational coordination within this unit. 

 

5.3.1 Relationships 

 

The first of the two dimensions of Relational Coordination theory relates to the 

relationships that we identified among the people who coordinate with each other in 

the Copenhagen EMS. 

 

5.3.1.1 Shared Goals versus Functional Goals 

 

 Many of the nurses that we interviewed indicated that they perceive the 

employees within the 112 response unit as having shared goals. Specifically, there is one 

general goal that our informants commented is the function of their roles as either 

nurses, dispatchers, paramedics, doctors: helping the people who are experiencing an 
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emergency (Nurses 3-9, Appendices 9c-i) One nurse shared that this goal is not just a 

part of the job, but a ‘need’: 

“We are sitting here because we want to help people in the worst situation. Most of 

us come with emergency experience working with people inside the hospital. We all have 

the same need to take care of people.” (Nurse 6, Appendix 9f) Although they have this 

general shared goal, many informants also acknowledged that they perceive goals 

between them and other employees as being a mix of both shared and functional 

(Nurses 3, 5, 6, 8, 9, App. 9c, 9e, 9f, 9h, 9i) One informant noted that a reason that 

nurses’ aligned goals is that they are required to use the Danish Index protocol in their 

decision-making. (Appendix 9f) Further, the larger idea of serving a person in need, is 

contingent upon a role-specific responsibility particular to nurses: determining which 

ambulance is needed in the case of each specific call, and thereby requesting for the 

right kind of ambulance to be sent in response to an emergency. (Nurses 7 and 9, App. 

9g and 9i) 

Based on our data collection, the goals seem to classify as ‘shared’ among nurses 

coordinating with other nurses, and among nurses coordinating with other employees 

in the emergency response unit. 

 

5.3.1.2 Shared Knowledge versus Specific Knowledge 

 

 The nurses we interviewed indicated that nurses share a common knowledge of 

each other’s work as part of doing their job; specifically, they are all experienced as 

emergency nurses prior to joining the 112 response unit, and this translates to being 

able to relate to each other their role as responders to the emergency phone line. 

“Working in 112, it’s not knowledge that anyone can have as a nurse – you need a 

background as an emergency nurse. I have a husband here who works as a paramedic, so 

they have a different experience and knowledge.” (Nurse 1, Appendix 9a) Further, there is 

a set of knowledge shared among employees in the unit, since they receive a standard 

training course when they first join the unit; however, nurses also receive a course 

pertaining to communication. (Nurse 6, Appendix 9f) This common expertise translates 

to a common understanding of each other’s tasks and intentions. As a group, nurses 

have a clearer understanding of the reasons why they choose to make certain decisions, 
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but other people that they coordinate with as part of their job may not know as much 

about their tasks. 

There are occasional situations where the persons calling in to the 112 line are 

actually clinicians themselves. “When a caller calls saying she’s a nurse, I expect her to 

have the same level of knowledge. But then I realize we’re at different levels… I have to 

address them as just a regular person, I have to do that, in order to make sure they get the 

right professional help. They don’t have the emergency mind, and neither do most of the 

nurses or doctors who call in.” (Nurse 6, Appendix 9f) The medical background of these 

callers neither means that they can coordinate well with the nurses answering the 

phone, nor does it mean that there is an established understanding about the roles that 

nurses need to fulfill; rather, it is the particular emergency-ward experience that is 

invaluable shared knowledge to the nurses in performing their job, and results in their 

having a particular sensitivity to the motivation behind one other’s decisions in 

emergency response. This suggests that nurses can best relate to other nurses in the 

ward due to these shared emergency experiences. Not only does their shared expertise 

matter, but their shared experience of working for years together at the 112 unit is also 

important for their ability to understand each other’s tasks. The benefit of being in close 

contact and sharing insights about any failures or best practices, is that nurses deepen 

their sympathy to one another’s work. Nurses indicated that their knowledge is also 

shared due to the fact that they are required to use the Danish Index worksheet to assist 

them in decision-making. Since they all have a common understanding that this protocol 

is a standard part of their job, they can better empathize with each other about why 

certain decisions were made.  

By contrast, there is more of a gap in the knowledge that paramedics have of 

nurses’ tasks, due to the different natures of their roles: “As a nurse, you have practical 

knowledge from the hospital which the paramedics don’t have. And they know things we 

don’t. So if I have a doubt, I would ask them.” (Nurse 8, Appendix 9h) One informant also 

mentioned how having different knowledge among nurses versus paramedics can be 

advantageous in achieving their goal of helping people in urgent need: “It’s the same role 

we have, so they know exactly what I’m doing. We know more about diseases, they know 

more about handling people in the streets. So together we’re a good team.” (Nurse 6, 

Appendix 9i) Although paramedics may know about the nurses’ responsibilities in 

theory, many informants indicated that they wish they could be more understanding 
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about their roles as decision-makers to dispatch an ambulance or evaluate the severity 

of an emergency situation. Paramedics often question why nurses have chosen to send 

out ambulances in response to a call. 

 “…they know what my job is. But of course the dispatchers they don’t know my, they 

don’t know all of it. But mostly it’s very easygoing. And sometimes you explain why you 

think it should be this kind of response. But they’re not supposed to ask. But when they ask, 

it’s mostly because they are busy in ambulances. So maybe they see we could do it 

differently…”  (Nurse 5, Appendix 9e) This discrepancy in understanding creates a 

tension and prompts the nurses to identify that they wish paramedics had a better 

understanding of their job so that they do not need to justify their decisions. Further, 

one informant suggested that she would like to also see dispatchers have better 

understanding of her work. (Nurse 3, Appendix 9c) There is further tension that arises 

for nurses as they make their decisions based on planning for the worst-case scenario, 

which causes dispatchers to further question the nurses’ decisions: 

“I’m not sure about the dispatch because they sometimes ask questions of ‘is that 

really necessary?’ or ‘why did you do that?’. They don’t have the health background to 

know the stuff we know. It’s for me to decide, and sometimes I have to ask the doctor. I 

think the paramedics, because they go to the hospital with patients, they know a lot about 

what we do. But they have a different way of asking the questions. With some things like 

accidents, they are very sharp and know exactly what to do. But with more things like 

feelings, I think nurses are better to ask the right questions – we have a lot of 

communication in our education… We are the front line and politicians are looking at us 

all the time. So we have to watch our back. Of course we get the most ill people, the worst 

cases, we are more on the spot.”  (Nurse 9, Appendix 9i) There seems to largely be 

‘shared’ technical knowledge between nurses, though there is still a gap in other job 

titles relating to the decisions that nurses make, and this has implications for respect in 

the unit.  

 

5.3.1.3 Mutual Respect versus Lack of Respect 

 

 The previous section discusses a difference in the knowledge that paramedics or 

dispatchers have of the work that nurses do in the unit, and this appears to closely 

relate to the nurses’ perceptions of mutual respect in their workplace. Although most 
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informants shared that they do feel respected in the work that they do, they noted that 

there is a difference in the respect they get from paramedics as compared to doctors for 

example, and sometimes attributed this as being due to other employees not knowing 

what the nurses’ roles encompass. As one nurse narrated, “They are not aware of exactly 

what we do in here. It’s a difference with our colleagues outside in the street”. (Nurse 6, 

Appendix 9f) Particularly, nurses seem to associate the tension between them and 

paramedics as being connected to mutual respect, as they mentioned this rift when 

asked about respect in the course of the interview: 

“We have some issues with paramedics. It’s a new organization, usually it’s the 

paramedics who have been here, and the nurses are newer here, so there’s an idea that 

‘you guys are nurses, and don’t know anything about what is going on out there’. It’s the 

same with the ambulances, if an ambulance is thought to be called unnecessary, then they 

say it must be a nurse who called it.”  (Nurse 6, Appendix 9f) This respect issue is also 

what informants raised when asked about the challenges within their unit. As 

mentioned previously, some of the same nurses who work in the 112 emergency 

response unit, also divide their shifts to tend to phone calls coming to the non-

emergency 1813 phone line. As such, when asked about whether they felt respected, 

some nurses mentioned tensions due to dividing their time across the two units; for 

example:  

“Sometimes when the nurses are very busy at 1813, it can be difficult for them to 

understand why we have to be in 112. Because on the screen you may see 4 people doing 

nothing, but in half a minute we can have calls and it can become a problem.”  (Nurse 1, 

Appendix 9a) Additionally; “I think the leaders of 1813 really don’t know what we are 

doing. And there is a problem there. 112 and 1813 are two different groups with different 

leaders.”  (Nurse 3, Appendix 9c) Such comments indicate that a lack of awareness of the 

nurses’ responsibilities contributes to people in other staff roles being unable to relate 

to the nurses’ work, and therefore causes some perceived lack of respect from the 

nurses’ point of view.  

Beyond paramedics and staff within the 1813 unit, informants also mentioned 

another group in relation to their perceptions of respect in the work that they do – the 

doctors. Although the organizational structure is flat among those who coordinate in the 

unit, doctors are viewed as having a prestigious level of expertise because of their 

education, so nurses use their insight to settle any doubts. As mentioned previously, 
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doctors at the EMS hold a supervisory role and often help to settle diagnosis decisions. 

Nurses feel respected by doctors and supported in their decisions, particularly when 

doctors recognize that a nurse has made a good decision. (Nurse 6, Appendix 9f) 

Additionally, nurses mention a lack in mutual respect regarding the people who 

call into the emergency line. But in the case of these callers with whom they have to 

collaborate as part of serving the person experiencing an emergency, the lack of respect 

flows in the other direction than what we unfolded previously in this section. One nurse 

indicated that it is potentially the callers who do not feel respected, rather than the 

other way around: 

“I have the impression, that they sometimes feel maybe not respected, or they don’t 

want my help. If they have a cardiac arrest for example, I tell them ‘I can help you, I stay on 

the phone and you start the chest compressions, and I’ll stay in the background.’ Most of 

them don’t like this, they don’t see me as a helping person, but more that there is a 

competition between us.”  (Nurse 8, Appendix 9h) In relation to all the entities with 

whom the nurses perceive a gap in mutual respect, this lack of respect is due to one 

group not exactly understanding or being aware of the other group’s commitment to 

their roles and responsibilities. 

 

5.3.2 Communication 

 

 The second dimension within our application of relational coordination theory 

relates to the connections in communication that we identified among the staff in the 

112 EMS unit. We identified that nurses communicate with several groups as part of 

their role, including other nurses, doctors, paramedics, managers, and dispatchers. 

(Nurse 9, Appendix 9i) For example, nurses talk amongst each other sometimes to 

discuss past calls or to delegate how a large volume of incoming calls will be divided 

among them (Nurse 8, Appendix 9h), and they often have a collaborative approach 

where good ideas are commended, therefore empowering them to speak up when 

necessary. (Nurse 5, Appendix 9e) They also communicate with doctors for guidance 

(Nurse 6, Appendix 9f), they communicate with managers for matters such as 

confirmation of whether an issue is the responsibility of the police, they communicate 

with callers in order to obtain details about the medical emergency, and they 

communicate with dispatchers for instances such as accurately locating a patient’s 
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address. (Nurse 8, Appendix 8h) Each of these communication pathways serves a 

different purpose as part of the team to help nurses serve the person in need. 

 

5.3.2.1 Frequent Communication versus Infrequent Communication 

 

 Nurses indicated that communication within the unit can be frequent, especially 

due to the urgent nature of their work. Communication that occurs within the unit 

refers not only to communicating with the person on an incoming emergency call, but 

also includes communication among colleagues in the unit. Further, communication 

among nurses is informal, such as quickly going over to a colleague’s desk to ask a 

question, but may be more formal when seeking support from a supervisory doctor, 

(Nurse 6, Appendix 9f) which may be out of respect for the doctor. (Nurse 8, Appendix 

9h) Nurses prioritize the incoming emergency calls above other conversations, and as 

such their other discussions may take place disjointedly as they are interrupted by 

emergency calls. (Nurse 7, Appendix 9g) Though it is not possible to precisely predict, 

informants indicated that communications are generally steady throughout the day, but 

are especially more frequent during times with higher volume of incoming calls. (Nurses 

5- 8, App. 9e-9h)  

Informants also indicated that they use their communication with other nurses 

as a way to corroborate past decisions made: “Normally, we communicate all the time. 

Either because you’ve just had a call which was maybe disturbing, or maybe you were in 

doubt, or something interesting which you wanted to share. Sometimes also to, how you 

say, to share your thoughts, and get them to tell you where you were right and would have 

done the same thing.’’ (Nurse 8, Appendix 9h) Despite ongoing communication, some 

nurses mentioned wanting more communication related to reflecting on what has 

happened with past calls. “We don’t have that much time. We don’t have as much time to 

talk as we might wish. We can’t say ‘I’ve just had a bad call, what is your opinion about 

this?” (Nurse 6, Appendix 9f) Nurses recognize that there is cooperation among them 

despite the peaks in call volume, (Nurse 8, Appendix 9h) which shows that they are 

committed to providing their emergency service, and that they are adaptable in a hectic 

work environment. 

 

 



Copenhagen Business School  Master Thesis 2018 

55 
 

5.3.2.2 Timely Communication versus Delayed Communication 

 

 Generally, daytime is calmer in terms of incoming emergency calls, which means 

that communication is less time-sensitive then. By contrast, a high volume of calls 

means more pressure and more immediate need for timely communication among 

colleagues. When asked about challenges that they experience in their job, nurses’ 

responses suggested that timely communication is an issue particularly with people 

calling in to the emergency line. (Nurses 7-9, App. 9g-9i) For example, one nurse raised 

the issue of timely communication with regards to communicating with the caller. 

“…you are the first line, actually talking to people who might be dying when you’re 

talking to them. So you really have to be sharp and get the point quickly. And also because 

we have this political observation, they’re very strict. If you make a mistake, it might be a 

headline the next day. When dealing with people, mistakes happen. We are very 

vulnerable… We have to be very quick between calls.”  (Nurse 9, Appendix 9i)  

Delays in communication can be due to reasons such as challenges in recognizing 

a problem, and this could be due to the nurse’s reaction time, for reasons such as that 

the person calling has trouble providing the nurse with enough information to make an 

assessment. (Nurse 7, Appendix 9g) Also, sometimes a person is calling from a different 

floor than the patient, and they have to go up or down the stairs to answer a nurse’s 

question.” (Nurse 1, Appendix 9a) When there is a high volume of calls and a shortage of 

responders, the result is that nurses’ calls get shorter in order to address everyone who 

calls. (Nurse 7, Appendix 9g) One nurse commented that this demand causes ‘heavy 

emotional stress’ burden on the nurses in the unit. (Nurse 5, Appendix 9e) 

The delay in communication may also be due to the aforementioned division of 

the 112 nurses to the 1813 unit: “When we sit at the 1813 phone, and we’re sitting with a 

caller, and there’s a peak in 112, we can’t just leave. There could be people dying at the 

other end, not in the 1813.” (Nurse 6, Appendix 9f) Delays in communication can also be 

due to technical issues such as the phone line cutting out and the confusion thereafter 

when the caller calls again and the nurse needs to obtain details again to figure out what 

to do with the patient. In cases where a patient is difficult to communicate with, the 

nurses attempt to just start the conversation over from the beginning, hoping that a new 

responder might enable the caller to cooperate. (Nurse 8, Appendix 9h) Further, there 

may be delays in communication due to needing to pass the phone to someone new to 
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speak with the nurse responder, if the caller is incoherent. (Nurse 9, Appendix 9i) 

 

5.3.2.3 Accurate Communication versus Inaccurate Communication 

 

 Nurses widely indicated that the communication in their workplace among 

colleagues is accurate, which is likely a function of the life-or-death nature of their work 

where details are essential. As one informant explained, there is no confusion about 

what is being said: “We have this closed-loop. As nurses, we are used to this closed-loop. 

They hear it and do it as fast as possible. Find someone to help, call a neighbor”. (Nurse 5,  

Appendix 9e) They also raised that nurses tend to think similarly not only because of 

their shared emergency expertise, but because of the culture and atmosphere of their 

workplace. They have a strictness with the way they approach communication, in order 

to filter out unnecessary information and target the information that will help them 

perform their job: “We have sort of the same mindset in many ways. When you work here, 

you have to be quite strict. You need to get the right information. You need to cut through 

and know things now. If you focus on other stuff, you miss something. I tell people on the 

line, I need to know where they are and are they breathing. I don’t care if he was in the 

hospital for tumors last year.”  (Nurse 9, Appendix 9i) 

 

5.3.2.4 Problem-Solving Communication versus Finger-Pointing 

 

 Our nurse informants indicated that errors and incidents in the unit are largely 

approached with problem-solving communication rather than finger-pointing. This may 

be due to the fact that there is no time to waste on finding someone to blame when the 

focus of their work is so urgent and they are already pressed for time. However, despite 

the focus on problem-solving, one nurse raised that sometimes the communication 

comes across as ‘harsh’ among the chaos of the unit, but this is being improved over 

time by meetings among colleagues to build personal relationships. (Nurse 6, Appendix 

9f) Further, the nurses derive a sense of pride in their work if their decisions are 

recognized by their leaders. (ibid) In the event of any doubts, the nurses know to 

quickly seek the input of a nearby colleague; that is to say, they try to perform their jobs 

well so that there is no room for errors in the first place. (Nurse 5, Appendix 9e) In rare 

cases where there are issues in the unit, our research shows that finger-pointing takes 
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place as a means to an end; that is, as one nurse shared, “Sometimes people point fingers 

first and then do that in order to guide constructively.” (Nurse 4, Appendix 9d) The end 

goal in the unit is always to perform well for the sake of patients.  

In order to summarize our analysis, the figure below offers a visual 

representation of our findings relevant to relational coordination theory. The graphic 

conceptualizes the various dimensions of relational coordination as a spectrum ranging 

from non-ideal elements of relationships and communication on the left, to ideal 

elements on the right. Based on our informant interviews with nurses, we offer the 

following interpretation of where these dimensions fall along the spectrum, with the 

blue dots indicating our interpretation of where these elements fall along the spectrum. 

 

Figure 5: Our assessment of relational coordination within the 112 unit 

 

 

 

5.4 The Effect of the Assistive Cardiac Arrest Technology  

 

In this part, we would like to discuss some of the responses that we found 

interesting in working with our data for analysis. Firstly, the data indicate from the 
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studied interviews, that nurses are working in a complex environment which requires 

coordination of multiple functions within the team in order to execute decisions. 

Therefore, the successful identification of and response to cardiac arrest requires high 

relational coordination between the teams in order to help the person experiencing the 

emergency. Secondly, through our interviews we gathered information on the nurses’ 

readiness to embrace the new technology, and the responses of everyone we 

interviewed demonstrate that all of them were curious to start using the technology, 

even though they had little information about it.  

However, they also demonstrated a cautious attitude toward the technology, 

regarding the accountability of their decisions. The nurses acknowledge the benefit of 

this alert to improve the cardiac arrest identification, as they repeat their shared goals 

to help the patients out of professional consciousness. Not only do they want to achieve 

the best outcome for the patients in emergency, but they also want to make good 

decisions because these outcomes can benefit the organization’s reputation. Finally, it 

was difficult for them to speculate how the technology would improve their 

relationships and communication in order to overcome their daily challenges at work - 

although they are open to the idea of a technology, our informants unanimously 

indicated that they cannot comment on future potential of the technology without 

having used it.  In the next section, we will speculate on this topic based on our analysis. 

 

5.5 Data suggestion about nurses’ interactions with the technology 

 

There are several themes that we pulled from our interviews with informants, 

which serve as a basis for discussing how the assistive machine learning technology 

could affect relational coordination among colleagues within the Copenhagen EMS, and 

how this relates to our initial research question. 

Timeliness: The machine-learning technology, with its promise to reduce the time 

in accurately identifying a cardiac arrest episode, has the invaluable potential to 

decrease call time.  Specifically, this has implications for the area of relational 

coordination theory pertaining to timeliness of communication. Improved identification 

time during calls can help to decrease delays in communication between the caller and 

nurse. Causing a chain of further consequences, this decreased time in identifying the 

cause of the emergency can lead to a faster reaction time of addressing the incident via 
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faster deployment of ambulances. However, it is important to note that this potential 

depends upon availability of ambulances, since an ambulance can only be deployed if 

one is available. But to that point, because a cardiac arrest is a severe event, faster 

identification of such an event means that an ambulance can be prioritized more quickly 

to be dispatched to the location of the emergency. 

Accuracy: The technology can help to ensure the accuracy of the communication 

among colleagues in the unit, since it offers nurses the assistance of decision-making. 

This pertains to the dispatch of ambulances, which is valuable in an environment where 

there are time constraints and where the nurses share that they feel criticized by other  

functional groups in the unit. Further, improved accuracy of communication contributes 

further to the closed loop that we learned about in the course of our investigation, 

where nurses attempt to act on information as quickly as possible. Coupling the 

improved accuracy with the timeliness factor can contribute to better actions towards 

helping patients. This in turn can positively affect the reputation of the unit in the public 

eye, enabling trust of the patients who rely on this unit. Increased trust and may result 

in callers being more cooperative with the emergency responders who are trying to 

elicit information from them.  

Mutual respect: The prior two themes we raised in this section pertain to the 

communication dimension of relational coordination theory. As previously mentioned, 

the two dimensions of the theory are fed by and influence each other. As such, effects on 

timeliness and accuracy within the communications dimension, influence the 

connections under the relationships dimension. Our informants shared that they feel 

there is a tension coming from paramedics or dispatchers and nurses do not feel 

respected when their decisions are questioned. The assistance from a technology could 

help the nurses in two ways by addressing the issue of over-requesting ambulances: On 

one hand, helping the nurse to make a more accurate assessment could mean that she 

only sends an ambulance when one is needed. Or on the other hand, since we see that 

nurses like to err on the side of caution, if a nurse does request an ambulance, and her 

decision is corroborated by the machine, this offers legitimacy to the nurses’ decisions 

so that they are not questioned by paramedics or dispatchers. Either way, the 

reinforcement from the machine could be advantageous. 

Use of similar technologies in emergency setting: None of the interviewed nurses 

had experience using a similar assistive technology in healthcare, but their anecdote 
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about the successful use of a different type of technology, as well as their comments that 

that they would be open to a technology that helps them perform their job better, 

demonstrates that they would be open to embracing the machine-learning technology. 

Based on this analysis, we adapted the previous Figure 5 to suggest a new visual 

representation of how this machine-learning technology could affect relational 

coordination among staff in the Copenhagen EMS. This figure is below. 

 

Figure 6: A Suggestion of how the upcoming cardiac arrest technology could affect 

relational coordination dimensions in the 112 unit 

 

 

 

In the above figure, the blue dots still signify what we interpret as being the level of 

relational coordination in the unit, similar to the previous figure in the Analysis section 

of this report. But in addition, this graphic has arrows to indicate the direction in which 

some elements of relational coordination could change with the influence of the 

assistive machine learning technology. Specifically, we foresee that the technology has 

the potential to improve the communication between nurses and other colleagues in 

order to make it more timely and more accurate. Further, because the dimensions of 

relational coordination feed into each other, we also theorize that this improvement in 
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the communication dimension has potential to also lead to improvements in the 

relationships dimension in a cyclical chain of reactions consistent with Gittell’s theory.  

 

5.6 Summary 

 

In summary, one can note that what makes the EMS employees’ work so complex 

is the need to coordinate among multiple functional groups within the unit. Nurses feel 

that they would like their colleagues to be more knowledgeable about nurses’ work and 

feel that they encounter gaps in respect in their workplace. This is further complicated 

by the fact that they have to divide their attention between the 112 and 1813 lines, that 

they wish they had more training, and that they are required to follow the Danish Index 

although they feel their emergency expertise is more valuable. However, despite these 

challenges, they are adaptable and committed to their service of the society. They are 

open to the idea of an implementation of a machine-learning technology to assist them 

in their work. Based on our findings, we theorize that the implementation of such a 

technology may have the potential to improve upon some of the areas of relational 

coordination where nurses indicated challenges, by improving communication and 

thereby strengthening relationships in the workplace.   
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6. DISCUSSION 

 

6.1 Introduction 

 

In this chapter we will answer our research question, discuss our analysis, and 

consider further interesting viewpoints from our informants for discussion of the 

potential impact of the implementation of a machine-learning technology to help the 

nurses identify cardiac arrest. We will start by reintroducing our research question to 

guide our discussion of what our findings reveal about the answers. 

 

6.2 Answering the research question 

To review, our research question consists of an overarching general question with three 

sub-points built into it. The question is as follows: 

 

General Research Question: 

How do nurses perceive the oncoming implementation of a machine-learning technology 

assisting them to identify cardiac arrest in the 112 emergency response unit of 

Copenhagen’s Emergency Medical Services? 

 

○ Sub-question 1: How could this technology affect organizational 

relationships and communication within the emergency response unit? 

○ Sub-question 2: How do the staff anticipate that this technology can help 

address their current challenges? 

○ Sub-question 3: What effect could this technology have on the 

accountability of decisions made in the EMS unit? 

 

To begin, we will separate each piece and answer each component of the research 

question individually and in order.  
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Answer to General Research Question: 

How do nurses perceive the oncoming implementation of a machine-learning technology 

assisting them to identify cardiac arrest in the 112 emergency response unit of 

Copenhagen’s Emergency Medical Services? 

 

Through our research, we were able to gain insight into the readiness of the nurses to 

adopt the technology into their practice. For example, their acceptance of using the 

Danish Index indicates that they are willing to incorporate required protocols into their 

workflow if it means support in providing the best possible outcome for a patient.  

When implementing a new technology into an organization, there are many aspects to 

be considered. It is important that the staff to be convinced regarding the usefulness of 

the technology and be ready to embrace it. And nurses are aware of this as well, as they 

did mention that they are willing to adopt the technology - but they want it to actually 

help them. That is, they do not want to use another tool just because they have to. Our 

literature discusses that better the process of adoption can be understood, the more 

likely adoption challenges can be addressed thus leading to implementation. On an 

organizational context, the adoption process is complex. It is particularly challenging to 

promote change in routine practice when decision-makers within organizations do not 

perceive changes as necessary (Wisdom et al. 2010). Luckily, in our case many of the 

nurses were optimistic to start working with this technology. However, we also 

interviewed a nurse who believed this technology was a high cost investment whereas 

this money could be spent elsewhere more needed, such as “Maybe staff, ambulances, 

education, training.” (Nurse 5, Appendix 9e) Finally, there will be always individuals 

ready or less ready to adopt a new technology for various reasons each, but being aware 

of factors which hinder can enable an organization to create a strategy to overcome this 

obstacle.  

Another component to consider in the implementation of a new technology is the 

potential for required change of attitude or change of behavior. Bringing new 

technology can be intimidating for employees who are familiar with certain processes 

and in doing tasks as they have always done them. This concern has been repeated 

within healthcare and the introduction of electronic medical records, for example, as 

older practitioners may be resistant to adopting a technology when they prefer 

traditional paper records. One of our nurse informants even mentioned this in passing 
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during her interview; when asked how long ago she had been a hospital nurse, she 

commented: “before the computerization. I love the paper. Writing the pulse and blood 

pressure down. But they don’t do that anymore, now it’s just recorded.” (Nurse 9, 

Appendix 9i) Nurses who believe in this human advantage over the machine may have 

more trouble accepting the implementation of a technology. 

Behavior shift is gradual and cannot be forced on employees suddenly, so it is 

crucial to prepare them for the implementation and train them so they can be open and 

be able to understand the need for it. The only way to shift a behavior of an employee to 

embrace an innovation is to actually convince them that there is need of the innovation.  

In the case of this technology in the Copenhagen EMS, luckily, there is potential for the 

technology since there is a proven deficiency in timely response to cardiac arrest 

episodes (see previous statistic from Corti of only ~73% of cases being recognized 

sufficiently for treatment). Further, the staff had already been informed of the oncoming 

of this technology for months before we spoke with them, which is to say that there 

appeared to be a gradual preparation for staff who would use it. 

Nurses indicated that the value of the technology to them lies in being able to 

contribute to the well-being of their patients and eliminate the reaction time of the 

identification of the cardiac arrest. The uncertainty of the consequences of a new 

technology can cause more employees being resistant to accepting it. For example, the 

fact the nurses could not see any equipment or supplementary tool installed at their 

workstations, adds a layer of mystery and contributes to their curiosity as to how the 

technology functions.  Resistance can also come in the form of attachment to old 

processes and legacy tools that employees are comfortable with, such as relying to their 

own judgement to identify the condition of the emergency call. Employees can become 

accustomed to approaching a situation in a way that is not the most effective and will 

strongly resist any suggestions to change their ways. Technology change is more than 

just exposure to a new tool or piece of software; it also involves changing the behavior 

of employees that can be content with a traditional performing tasks and therefore 

resistant to changing what they are used to, which in this case, is using solely the Danish 

Index and relying on their expertise to make decisions.  

Further studies also suggest that employees who are interested in promotions 

would maximize their ability to master the implementation of a new technology on their 

own, because it would provide them with a feeling of achievement and accomplishment. 
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(Delaney, D’Agostino 2015) For nurses in the EMS unit, there is no information 

regarding a potential promotion related to embracing the implementation of the 

technology, so their motivation to embrace a new technology would have to be based on 

the pride they take in their work and their dedication to serving the population. 

Finally, resistance can also be constructive in the event of a technology implementation. 

That is, an organization can benefit by paying attention to why employees might be 

resistant towards a technology. As a hypothetical example, if the technology in the 112 

unit turns out to cause resentment from the side of the nurses, this information about 

the reasons why can lead to insight about what can be improved. It can also engage 

employees in assisting management in determining the best path forward to effectively 

implement a change and an innovation. Negative feedback given sincerely by 

disgruntled employees can result in positive change going forward in how the managers 

of an organization approach the implementation of a technology. This type of improved 

relationship among groups within an organization can be seen as another potential 

example relevant to the relationship and communication dimensions of relational 

coordination which call for increased relatability and understanding among different 

functional groups within an organization. 

Answer to Sub-Question 1: 

How could this technology affect organizational relationships and communication within 

the emergency response unit? 

 

As mentioned previously, Relational Coordination can be achieved among people 

who are interdependent, and who are dealing with uncertainty and time-sensitivity as 

part of their roles in the workplace. We have seen that these attributes are relevant for 

the 112 emergency response unit, where the staff of different roles have to coordinate 

with each other in order to achieve the best possible patient outcomes through timely 

diagnosis and response to medical incidents. As we unfolded previously in our Analysis 

section, there is room to improve upon the timeliness of response in cardiac arrest cases 

and reduce uncertainty of diagnoses as human decisions are supplemented by the 

technology providing assistive cardiac arrest alert. This in turn feeds back into the loop 

between communication and relationships, improving relationships in the unit so that 
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other groups coordinating in the unit can better relate to each other, such as paramedics 

and dispatchers better understanding the reasoning behind nurses’ decisions. 

 

Answer to Sub-Question 2:  

How do the staff anticipate that this technology can help address their current challenges? 

 

The nurses whom we interviewed did not provide us with explicit insight into 

how the technology could address their current challenges of their colleagues not fully 

understanding their tasks as nurses, and the resulting perception that nurses lack 

respect from their colleagues who question their decisions. Instead, we can offer 

speculation on this topic based on our finding that nurses would generally appreciate 

increased sensitivity to their vulnerability as the first-line within the unit. Our findings 

showed that nurses share a common knowledge of each other’s work due to having 

similar roles in the unit, but other groups such as paramedics or dispatchers tend to 

question nurses’ decisions, especially those related to the request of ambulances. 

Nurses relate best to other nurses due to having a shared background that allows them 

to better understand each other’s work: this suggests that colleagues in the 112 unit 

could benefit from learning about each other’s work. For example, it could be beneficial 

if other groups such as paramedics know about the protocol that nurses have to follow, 

so that they are more understanding of why nurses have made certain decisions about 

requesting an ambulance for a caller. Perhaps this could be introduced into the regular 

supervisory meetings that employees mentioned having. Further, increasing other 

staff’s awareness of the roles of nurses can help to foster mutual respect among 

different groups coordinating within the unit, which is another element within the 

relational coordination theory that the nurses felt was also lacking in their workplace. 

 

Answer to Sub-Question 3: 

What effect could this technology have on the accountability of decisions made in the EMS 

unit? 

 

Among all of our questions, this sub-question leads to the most robust 

discussion. There is a dilemma caused to the nurse, due to not only implementing a new 

technology, but also to implementing a technology in a setting where people are so 



Copenhagen Business School  Master Thesis 2018 

67 
 

accustomed to performing their tasks in a certain way. In the case of the Copenhagen 

EMS, the assistive alert for the identification of cardiac arrest is an implementation 

taking place in a context where nurses have nearly two to three decades of experience 

not only encompassing emergency expertise, but also doing so without technological 

assistance. With heavy reliance on their own expertise for so long, nurses raised a 

question of whether they would trust the output of a machine. 

Additionally, the mechanisms within deep learning technologies are unknown, 

and this mystery is known as the black box. It may not be entirely certain to 

programmers of machine learning technologies how their computer programs will 

derive solutions. (Brookings, 2018) The concept of the black box is that researchers or 

implementers can understand what goes into making a technology and what comes out 

as an outcome of its use, but we do not understand the mystery of what goes on inside 

to produce that function. (Voosen, 2017) A network’s interpretation is embedded in the 

behavior of thousands of simulated neurons, arranged into dozens of intricately 

interconnected layers, which contributes to the unpredictability of AI technologies. 

(Knight, 2017) The functions of any machine-learning technology are opaque, but there 

are instances of trying to tame neural networks by engineering predictability into them. 

(Voosen, 2017) 

 

Figure 7: The Black Box  

The following figure gives a visual representation of the role of the Black Box in 

technologies (Sentient, 2018) 

 

 

 

Because of the element of lack of trust inherent in a mysterious product, there 

are concerns regarding the accountability for decisions of the machines used for 
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decision-making purposes. Accountability refers to the function guiding the decision 

and the function explaining why this decision is taken. (Dignum, 2018) Further, 

responsibility refers to the role of people themselves and to the capability of AI systems 

to answer for one’s decision and identify errors or unexpected results. (ibid) These 

concerns were found to be inherent in our case, as the nurses whom we interviewed in 

the EMS unit were curious about who will be responsible for the final decision to 

dispatch or not an ambulance, as well as the reaction time of decisions.  

Decision-making tools within healthcare inherently make life-changing decisions 

and can therefore be criticized or received with skepticism. However, even if the 

complexity of a machine is not fully understood, machine learning applications with 

proven outcomes can develop confidence and trust based on their successful 

reputations. There is a question as to who would be accountable for a decision made by 

a machine. Deep learning networks such as this cardiac arrest technology being 

implemented in the Copenhagen EMS can use billions of connections to operate, and as 

a result, it is impossible to understand how these connections work. In the case of the 

nurses in the Copenhagen EMS who are using the technology as part of their emergency 

response, it can be difficult to trust the reasoning behind the result. That is to say, there 

is a discrepancy between end users understanding the technology that they are using, 

and those who have clarity over how and why an alert pops up to warn about a cardiac 

arrest episode. The end users of the technology are the nurses in the Copenhagen EMS, 

but nurses are not the ones engineering the technology to understand how the 

conclusion is made regarding whether a cardiac arrest is occurring. So there is a 

question as to who would be held accountable for the decisions made by such a 

technology - whether it is the nurses or the technology itself. Though the nurses 

indicated that they are open to trying the technology, they also indicated that they can 

only be fully convinced of its efficacy after working with it long enough for it to prove its 

successful identification of cardiac arrest and therefore its trustworthiness as an 

assistive tool. 

The output of a machine involves probability, trial and error, (Sentient, 2018) 

which are unsettling concepts in an emergency environment where accurate and timely 

responses are critical. For this reason, a machine can only be trusted through consistent 

proof of its reliability, in order to overcome any doubts about how it works. Machines 

trained through machine learning are fed information to shape their decision-making 
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process; by contrast, humans’ capabilities are not only ensured by training but also 

experiences contributing to their expertise in decision-making in nuanced situations, 

such as that the nurses in the EMS rely on their 20-30 years of working as an emergency 

clinician before their current roles as emergency responders. This human experience 

asserts a level of assurance and credibility, which contrasts the perception of machines 

making arbitrary decisions. 

6.3 Ethical AI and the ‘ART’ of AI:  

There is literature on increasing awareness that a responsible approach to AI is 

needed to ensure safe use and consider the moral implications of decision-making by 

machines. (Sukis, 2018) Ensuring that systems are designed responsibly contributes to 

our trust in their behavior, and requires both accountability to explain and justify 

decisions, and transparency to understand the ways systems make decisions. We have 

read about the importance of an approach to AI featuring assigning accountability, 

owning responsibility, and exercising transparency, also known as the A.R.T. of AI from 

AI design professor Jennifer Sukis. This approach intends to ensure that human values 

and ethical principles explicitly included in the design processes in a transparent and 

systematic manner. 

Accountability refers to the need to explain and justify decisions outwardly. To 

ensure accountability, decisions must be derived, and explained by decision-making 

algorithms. (Sukis, 2018) Responsibility refers to the capability of AI to answer for its 

decision and identify errors or unexpected results. (ibid) Transparency refers to the 

need to describe the mechanisms behind AI decision-making technologies. (ibid) Being 

forthcoming about these three dimensions as they relate to the intentions of an AI 

technology, helps to reduce the mystery of the aforementioned Black Box. 

Researchers and developers should be trained to be aware of their own 

responsibility where it concerns how the development of AI systems can affect society. 

In regards to our case, the nurses in the EMS unit as they mentioned in the interviews 

they always evaluate the calls as emergencies and dispatch ambulances to avoid any 

error in the diagnosis and to not compromise patients’ safety. “For example, for 

meningitis kids, we are sending 200-400 more ambulances in the last year – there haven’t 

been any more cases of meningitis or kids dead, but we need to do it just in case” (Nurse 6, 

Appendix 9f) We can imagine that in other cases there are developers of AI technologies 
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who face repercussions when the results are not anticipated - hence, it is required 

active participation. It is mandatory to research and understand how different people 

work with and live with AI technologies across cultures in order to develop frameworks 

for responsible AI. In fact, AI does not stand in itself, but must be investigated as part of 

socio-technical relations. Here again education plays an important role, both to ensure 

that knowledge of the potential AI is widespread, as well as to make people aware that 

they can participate in shaping the societal development.  

As a matter of fact, we interviewed nurses who were highly interested in 

receiving trainings more often, specialized to their job description to enhance their 

performance and quality of  work. Some suggested regular meetings to study the phone 

calls they have received, ”Yes, absolutely. We did start something like that, but it faded 

away. This is the only place in health care that we can hear the true thing, and we don’t 

use it enough for our education and for patient safety.” (Nurse 6, Appendix 9f), or 

emphasized the importance of supervision hours from a healthcare professional to steel 

themselves for their own peace of mind, “Supervision every week, every two weeks. 

Supervision with a psychologist. Communicating so that we are all on the same platform. 

Supervision so we can learn from our experiences.” (Nurse 6, Appendix 9f) In reference to 

the psychological support, it came to our understanding, when a group of professionals 

receives sessions for mental wellness it helps them perform better in their job being 

more confident regarding their decisions, rather than making decisions of uncertainty 

to avoid error, which eventually might lead others to question their judgement. This 

argument aligns with relational coordination components where one’s judgement 

affects another’s job performance and causes communication gap. 

6.4 Replacement of Nurses by Technology 

 

With the rise of artificial intelligence, there is sometimes a lingering question in 

the background about whether the rise of such technologies threatens to replace 

humans. Computer scientist Sudipto Ghosh offered a different viewpoint, suggesting 

that “Artificial Intelligence is not a Man versus Machine saga; it’s in fact, Man with 

Machine synergy.” Interviewees support this viewpoint by referring to the cardiac 

arrest technology as a supplementary tool. Not only that, but one nurse raised an 

interesting point that nurses additionally provide emotional support: “I think it’s a 
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support device. I don’t think it can replace me… Also, you try to calm down callers, and 

that’s very important. We provide comfort to them that the machine cannot provide.” 

(Nurse 6, Appendix 9f) 

In various occasions humans and machines will find themselves in synergy, 

helping each other. Similar to our case, nurses and the machine learning technology can 

work together in the future: “If that machine is better than me, or faster than me in 

identifying cardiac arrest, then fine. But then I thought, if that machine can get better 

cardiac arrest than me, then what is my role? But right now, I see only advantages, the 

faster  we can help the patient, then the better it is. I see it as an assistive technology, that 

is how I look at the machine now.” (Nurse 8, Appendix 9h) When the same nurse was 

asked what changed her attitude towards the technology, she shared, ”Well, I am sitting 

here because of my experience. And the machine has been trained to recognize voice. So it’s 

better recognition, but it does not have the rest of the experience that I have.  I can work 

without the machine, but the machine can’t work without me!” (ibid) and that confident 

statement regarding her superiority over the machine shows that nurses understand 

how the machine fits in with their workflow. That is, the assistive cardiac arrest 

identification technology cannot function without a human on the line conducting the 

phone call, as it can only be responsive by picking up certain parts of speech that trigger 

an alert.  

In fact, when asked about how they view the technology on a scale from ‘threat’ 

to ‘help’, all informants shared that they see the technology as a help. Further, one nurse 

suggested that she would even like to learn from the machine -  “if you could afterwards 

get the data on how the machine discovered this is cardiac arrest 30 seconds before I did, I 

don’t know if it’s possible, but what did convince the machine that this is cardiac arrest, 

and why didn’t I see it?” (Nurse 8, Appendix 9h) This is promising, as it shows that they 

do not foresee that it would challenge them professionally, and they may therefore be 

more likely to embrace it. Therefore, we can agree on the nurses in the Copenhagen EMS 

do not foresee a threat of being replaced by this technology.   
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7. CONSIDERATIONS FOR FUTURE RESEARCH 

 

Undertaking our investigation helped to reveal to us areas in which we could 

have improved on our research, as well as areas that could be interesting to investigate 

in future research. One consideration that we have for future research would be to 

interview actors in the unit other than nurses. Our interviews focused solely on nurses 

as they were the ones who would be coming in direct contact with the machine learning 

technology for cardiac arrest identification. In addition to this, it could be interesting to 

hear the perspectives of other functional groups such as dispatchers and paramedics, in 

order to obtain the perspective from the other side of what we collected for this thesis. 

Another suggestion for future consideration would be to deploy surveys in addition to 

interviews, in order to collect a more comprehensive understanding of their working 

environment and insight into relationships among the staff. A survey might also help to 

overcome the slight language challenge we encountered in interviews, since the 

responses would be selected from a range of presented options. 

A further consideration could be to expand beyond relational coordination 

theory, to encompass more organizational aspects. For example, it could be valuable to 

interview management to gain their insights into topics that arose in the course of our 

research, such as shortage of ambulances, and the rotation of staff between 112 and 

1813. Discussions with management may also provide insight into the willingness of 

management to accept nurses’ suggestions for having more frequent meetings for 

guidance, more trainings, and psychological support. In addition, it would be interesting 

to ask management about their willingness to implement the nurses’ suggestion to have 

video skype calls in order to better assist patients calling in to the 112 line by being able 

to see them and potentially evaluate the severity of an incident. Moreover, as these 

suggestions go beyond the scope of research to reinforce relational coordination theory, 

we suggest pursuing an inductive approach. We had structured our research 

deductively but found that some content of the interviews did not align with the 

framework ideally. For this reason, it could be beneficial to have a more exploratory 

approach to allow for the collection of data to lead to formulation of general trends and 

theories inductively. 

As mentioned earlier in this report, we had to re-orient the research in this 

thesis, to focus on the anticipation of the implementation of the technology within the 
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unit. At the time of the submission of this report, the implementation of the machine 

learning technology had just recently gone live in the 112 unit. Its introduction among 

staff was due to happen in cycles and randomized control trials were due to take place 

to test the nurses’ interaction with the cardiac arrest alert. Therefore, another area to 

consider for future research is to follow-up with staff in the 112 unit, in order to 

investigate their perceptions of the technology once they have had the opportunity to 

use it post-implementation.  



Copenhagen Business School  Master Thesis 2018 

74 
 

8. CONCLUSION 

 

Relational Coordination theory is unique in identifying specific dimensions of 

relationships that are integral to the coordination of work, in particular going beyond 

shared knowledge to include shared goals and mutual respect, while focusing on the 

development of these relationships between roles rather than between unique 

individuals. With infrastructure to support relational coordination, the 112 unit can 

build cohesiveness among colleagues through enabling awareness of how each other’s 

work influences the larger whole of successfully responding to emergency situations. 

Nurses who work together through relational coordination can achieve high 

performance as they can better manage collaborations among each other. This is 

beneficial to the staff in the 112 unit, as they are responsible for working as a team in 

responding to emergencies, and have identified some challenges that could benefit from 

such a redesign.  

Our research interviewing nurse emergency phone responders within the 

Copenhagen EMS showed us key areas that could be improved for better relational 

coordination among colleagues. There is potential for relational coordination to be 

improved with the implementation of the technology to assist with identifying cardiac 

arrest, as we theorize that such a technology causes a chain of events that has the 

potential to result in more timely response to emergencies. Specifically, the 

implementation of a technology to assist nurses in making more accurate and timely 

assessments for patients in need, though related to the communication aspects of 

relational coordination, can also improve relationships as the communication and 

relationship aspects feed back into each other in a loop. The machine’s contribution to 

improving diagnostic assessments can result in better understanding among colleagues 

of why nurses made certain decisions, through reinforcing and adding a layer of further 

legitimacy to their decisions as seen by other working groups in the unit such as 

paramedics and dispatchers. It also introduces the potential for more appropriate 

response to a situation through accurate identification of an incident, which may help to 

address the challenge of respect that nurses face, and foster mutual respect among 

colleagues.  

Beyond analysis of theory, our findings also raised a discussion about various 

elements such as the black box mystery of how a machine arrives at its output, ethics 
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and questions about the accountability of a decision made by a machine, behaviors 

behind seamless adoption of a technology, and the need for establishing reliability of a 

machine before it can be comfortably trusted. It could also be interesting to follow up on 

this research in the future, to learn how our analysis of the influence of the technology 

compares to discussions held with staff once they are actively using it. Finally, for future 

implementation, it could also be interesting to consider whether such a machine-

learning innovation could be leveraged further to apply to conditions beyond just 

cardiac arrest for even more advanced application to population health.  
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1. Observational visit in Ballerup Akutberedskabet Visit on April 5th  2018 

 
General Visual Notes:  

● Open floor plan.   
● Each desk equipped with 4 computer screens  

○ First screen with normal Windows computer start screen  
○ “Work station” screen indicating dispatch status of ambulance, 

Commands for how to respond to call including designated status of 
calls ranked based on level of emergency (A-B-C). These sheets are 
synched to the ambulances. They can be saved continuously to 
provide a live update of information to ambulances  

○ Map of Denmark (with red-heart icons all over map to indicate where 
there are available AEDs, and live trackers showing the locations of 
ambulances)  

○ Call status (call length, agent names, whether agents are available to 
take calls)  

● Different staff are dressed differently  
○ Nurses in plain clothes  
○ Paramedics are in uniform  

● 4 large communal TV screens hanging from each corner of the office  
Notes about incoming calls:  

● Work station screen comes up with list of symptoms/ailments in Danish   
● Sheet for nurse to input notes about questions she asks to the caller – what is 

happening to patient, gender, age, location  
○ Nurse we observed noted it is important for ambulance to know the 

age of patient, as this helps them mentally prepare for what to expect 
when they show up to care for the patient  

● She asks questions related to symptoms based on the information the caller 
provides, such as is he bleeding from the head, does he have diabetes, does he 
have pain  

○ But even acquiring the answers to these questions does not guarantee 
that the nurse is able to identify what is wrong with the patient 
(Therefore, “Uafklaret problem” option selected on screen).  

● Conversations are fast-paced  
● Hospitals cannot dispatch ambulances; Akutberedskabet is responsible for all 

the dispatching of ambulances.   
● There is a voice on the line before the nurse/dispatcher answers. This is a 

fireman who initially makes the connection between the caller   
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2. Informal Cardiac Arrest discussion with Linda Hammervig (Nurse)  
 
Are there any days where cardiac arrest episodes are at peak?  

● They could happen any day, you never know.   
One day one of them was found on the toilet. A daughter could sense that she was 
inside, but she couldn’t get inside the toilet. And by the time the ambulance arrived, she 
was dead.  So it’s a matter of time when you arrive there. I ask about respiration. And if 
they say the person isn’t breathing, then I say ‘Okay, you much start with the CPR’. I also 
tell them about the Heart Runner.  
Have you heard about this? Is this the machine hung on the wall that you can break?  

● No, that is the AED. The heart runner is based on the app on the telephone - we 
can see if someone has had a heart attack. Then there is someone in the area who 
can run over, so I can tell the lady on the phone ‘Okay, there is someone in the 
area who can come to help you.’ The most important thing is to make the 
pressure on the chest. Oftentimes it is elderly people who call, so they cannot 
give enough pressure to the patient. But the young person is strong enough to 
apply the CPR pressure.  

● I can tell you also about the AED. There are many AED around Copenhagen. 
When someone calls, I can see where there is one available. And I can tell them if 
there is someone available to run and get it as they wait for the ambulance.   

Why does the screen say there are 2 missed calls (“Mistede 2”)?  
● Yes, we have missed 2 calls, and this is very bad. Sometimes there are not enough 

staff to answer the calls.  
She  also explained that in Denmark, there is the option of patients to choose to not be 
helped, such as in the events where they are very old and have suffered with many 
diseases. They can choose to not be helped in the event that they stop breathing and 
would require an ambulance. But there has to be paperwork signed by the patient and 
the doctor, and this agreement has to be available in the system for the nurse or 
dispatcher to see, in order for the nurse and dispatcher to know to not send an 
ambulance. Otherwise, even if there is an indication from the patient, but if there is no 
visible paperwork, then the unit is required to send an ambulance on the way.  
Notable quotes from the nurse:  
“The most important thing in our work here, is not to think what we think, but to listen 
what they tell us. That is the most important thing.” She said this after receiving a 
follow-up on a phone call for a patient who was having respiratory problems after 
imbibing some alcohol; after several minutes, a new call revealed that the woman had 
had a stroke. “We knew she had white wine at lunch, but we didn’t know how much. She 
was having speech problems, so we put her in the system to say she was speaking like 
she was drunk – but we didn’t say that she is drunk, just that she is speaking like she is 
drunk. This is an important distinction. Then later we found out it’s because she had a 
stroke.”   
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3. Meeting with Research Liaison Nikolaj [Dec 5 2017, March 22 2018, April 2 
2018] 
 
Nikolaj: studied economics. Started working in healthcare and hospital planning. Drifted 
into data managing.  
When someone suffers cardiac arrest in the street, it is only 25% of the time that 
someone can recognize such an event is cardiac arrest.  
Nurses (in Copenhagen) are able to correctly identify about 75% of the calls as being 
cardiac arrest. Want to improve this.   
Survival diminishes per minute after someone collapses from cardiac arrest.   
So, Nikolaj’s team contacted a start-up working with machine learning to implement a 
model to triage the calls. Using the machine, the accuracy of identifying cardiac episodes 
can increase to 95%.  
January – randomized clinical trial starting where dispatchers enrolled in control group 
or machine learning group. There is no exact start date yet, as they are still working on 
training the model. But the intervention will be a 12-month study.   
They have been investigating different kinds of alerts; found that the only alert needed 
is a pop-up identifying a suspected cardiac arrest. Because anything further confuses 
the nurse and is counterproductive.  
Question: When somebody is calling. Someone who suffers cannot call; so how is it 
identified?  
Answer: Man walking into shop falls and falls, hits head and starts bleeding. When you 
call, you focus on bleeding – is it a big wound, is it bleeding a lot? But what matters is 
that he tripped because he was having a heart attack.  
When you go down this road saying this man has hit his head and is bleeding, it is 
difficult to triage because you have fixated on the fact that he is bleeding.   
So, the question is: How will they embrace this technology. Might be shocked to hear 
how many calls the machine has recognized versus what nurses themselves has 
recognized.  
  
Question: Can we spend time witnessing how such machine learning would 
operate, how clinicians perceive it?  
Answer: Yes. There might be 3-4 incidents in a day.  
When dispatchers are led into the intervention, Nikolaj has to interview the people in 
the intervention on how they are experiencing the intervention.  
  
Question: Have you seen the machine in action?  
Answer: The machine at work simply involves a pop-up for dispatchers. There’s no new 
machinery on the table. It’s just a supplementary tool for the screen. It is based on the 
conversation on the dispatch call – something in the course of the conversation triggers 
the machine. “Blue lips, unconscious, fell, bleeding” – you feed content of the 
conversation into the machine and have it detect.   
  
Groups to be investigated are mostly nurses and some paramedics. The call center is in 
Ballerup (Emergency Medical Service Center for the Capital Region). The center serves a 
population of 1.4 million, 130k calls a year, and 1/3 are cardiac arrest.  
Question: When would the interviews take place?  
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Answer: Would love to have close contact to staff as they enter the intervention. Want to 
keep a close eye on dispatchers to understand what is happening and make sure they 
receive it in the right spirit. Think it will be received positively, since they appear to 
view it as a ‘safety net’. Supplementary tool, not something that replaces their roles. 
There is no current information existing on nurses’ attitudes beyond the suggestion that 
a simple pop-up identifying cardiac arrest is sufficient. But IBM Watson, for example, 
was not received well.   
Nurses have a pride in what they do (beyond the paramedics who may not be as fussy). 
But don’t foresee that this will be problem because Yes, nurses have heard that the 
machine can accurately identify 95% of patients.  If there is a cardiac arrest episode 
which was not identified, this information is not fed back to nurses. So, they may think 
they have great accuracy in identifying patients. So they may be shocked to find out 
what their actual accuracy is.  Once we decide on the hypothesis, share with Nikolaj and 
we can proceed in preparing interview guides together. Nikolaj’s team are the first in 
the world to investigate machine learning.  Seattle prides themselves on being the best 
in the world at identifying, but they do this by educating. Their approach, is once they’re 
dead sure it’s not cardiac arrest, they move on the find what it was that happened. So, 
it’s the opposite. NO-NO-GO approach: Want verified breathing, verified consciousness. 
If these are both a NO, then they are signaled to GO with CPR.  
  
Question: So if people can be trained, why do we need the machine?  
Answer: Even though Seattle has the best training of paramedics answering calls, it is 
difficult to get accuracy over 85%. Beyond this, the machine can be trained to identify 
other ailments as well. Also, there is financial incentive behind dispatching ambulances 
in the US. But in Denmark, there are more limited resources. If you have a machine 
model running, you just need a person to keep the conversation going to keep the 
machine working.  
“Machine index” questions exist in Denmark (and around Scandinavia) in order to 
trigger the machine.  
Company is building an entire dispatch system for Seattle (not sure which disease, but 
it’s an obvious tool to use in emergency medical services). For example, in other 
(poorer) countries such as India where there is no organization in how to approach 
emergency calls and are lacking equipment (software, wifi, etc.), then you don’t need 
training, can just focus on training the machine. There are no particularly resources 
needed to run this technology. It is difficult to train people to recognize cardiac arrest.  
Weakness in Seattle’s approach is they think everything is cardiac arrest, and as far as 
they know, ‘no one has died from treating for cardiac arrest’.   
  
Do we want to follow the same dispatcher?  
  -  If we interview soon after they’ve started using the machine supplement, then 
perhaps we won’t catch any of their reactions developed fully.   
How long should each interview be / How long do they need to be?  
 Machine learning will enter all corners of healthcare. Everything we do is based on 
experience and experiences are patterns. And the machine does pattern recognition 
infinitely better than humans do. Engineers in this field are few and specialized.   
  
Machine performs incorrectly every second time (identifying a cardiac arrest where 
there isn’t one). But, this is similar to humans. Plus, better safe to treat for cardiac arrest 
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if it isn’t there, than to neglect it if it is there. Treatment for cardiac arrest (CPR) can 
only cause some bruising. 
 
March 22 2018 
 
 Has the intervention gone live?  
Still ongoing sound problem. Can send interview guide to Nikolaj and can then start 
interview the dispatchers who will first experience the intervention. 4 people.  
Lockout?  
Not affected by lockout.  
 How soon can we meet to interview?  
Soon after Easter holiday. Just need interview guide to be approve by leadership at 
emergency response center. Sensitive issue: not creating any fears regarding robots 
putting dispatchers out of work. It’s good to ask how they feel about this, but emphasis 
should be that it’s a tool that assists dispatchers.   
He will be back on April 2. We will be able to meet in Frederiksberg at 10am. We will 
create a calendar invite with a specified room.   
Status of internship template?  
What we sent was acceptable. Nikolaj will formalize it with leadership on his end.  
 
April 2 2018 
 

● Update on implementation start date  
Technical problems with automatic speech recognition. This part has been delayed, 
though Nikolaj does not know why. A new recognition system was installed last week, 
and its performance will be evaluated this week. Installation of new equipment has 
confused the   

● Observational visit (week of April 2nd)  
Nikolaj said we can come by the acute response center to conduct  

● Ask questions to Nikolaj to familiarize ourselves with dispatcher process  
Nikolaj notes that the machine will alert for CA as soon as there is a threshold reached. 
By contrast, a human takes into consideration that there is a human on the other end, 
and keeps stalling to inquire about further information to get closer to being able to 
definitely rule in the direction of a CA. Sometimes nurses even spend time consoling the 
callers in cases of very gruesome calls.   
Nikolaj noted that he is hesitant to call it an 'alert', more want to call it a 'caution'. 
“Because the machine is not the truth; the human will always be the truth.”  
There’s large body of research on HCI, but there isn’t much literature specifically on AI – 
there may be some information on the perceived value of these interactions – Perhaps 
some of the work by Pernille Bjorn on humans interacting with machines in a clinical 
setting. (Humanistic science professor from KU datalogical institute)  

● When do more people have cardiac arrest episodes (So we know when it is 
better to visit)  

All shifts are likely to be busy. The function is sensitive, so whenever we visit we will 
have to be waiting to interview staff, since they tend to over-staff to make sure there are 
enough people to answer in the event of a high volume of calls.  
There are average 3-4 cardiac arrests per day. We could visit around 1pm and stay 
through into the evening shift. Thursday works for a visit, but Nikolaj noted that the 
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conversations over the phone will be entirely in Danish. Nikolaj said he will make sure 
there will be someone will meet us on Thursday to explain procedural processes.   
Danish Index (“Dansk Indeks”, can be found online) tool that they use to assist 
dispatchers with suggested questions for triaging patients when people call in with 
emergencies. We will be given a headset and sitting in on the calls.  
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 4. Meeting with Research Liaison Nikolaj Feb 1 2018 
 
Updates since the last time we talked?  
What is the timeline for the implementation of the machine learning intervention?  
Last time we talked, we discussed interviewing the people in the intervention on how 
they are experiencing the intervention. Are the nurses ready to be contacted?  
Nikolaj’s update:  
Randomized trial not yet started. Encountered some issues, physicians not receiving 
cautions over time. Hoping to start putting alerts to nurses and dispatchers March 1. 
This will be a trial period. The company working with developing the technology is 
Corti. (“Corti” is the term for a part of the ear that turns sounds into information.) 
Perhaps we’ll consider interviewing them as well. Nikolaj’s team at RH is a research 
partner for them, as they are trying to build a product to provide worldwide – they 
would build new cases for using this product based on what they find through this 
research.   
Have been talking to dispatchers a bit. Seem to welcome the machine. The machine is 
‘utterly stupid’ can only do its job if there are humans talking to it. Dispatchers view it as 
a safety net being put under them. They’ve been asking for more information on it, 
which Nikolaj’s team has not given them yet -  mostly because they don’t want to start 
talking about it before there’s a timeline in place. (Information the dispatchers are 
seeking is basic information about what Nikolaj’s team is doing there, and how the 
machine works)  
Some have been asking if machine will put them out of a job, in a joking manner. Truth 
in the root of every joke, as they say.   
How do these people perceive new technology and new innovations. We’d like to 
interview these people. What kind of information do we need?  
Randomization will occur in increases, weekly. Each week of March there will be more 
people coming in contact with it, for a total of 65 people. Nikolaj says there should be 10 
people at a time with whom we could talk about the intervention. Note: there could be 
people who have been trained in the intervention, but who haven’t had to apply it to a 
cardiac arrest incident. (There is no scale to cardiac arrest incidents; they are all 
considered important. The key issue is to recognize the cardiac arrest – 75% currently 
recognized by dispatchers, hoping to increase this to 95% with the machine).  
Some weeks there will be overlap with people coming in from the prior week; some of 
the people from the new week might come in contact with cardiac arrest calls, while 
others who have already been in the intervention might not have gotten any alerts for 
cardiac arrest.  
Question: Is there a learning curve associated with using the technology?   
There is no ‘learning time’ to using the technology, so we should be able to interview 
people shortly after they come in contact with the technology. The only thing is that 
there may be misidentification (false positives of cardiac arrest). The system is online 
working all the time; the only thing the dispatchers see is an alert ‘suspect cardiac 
arrest’. Use of the technology should not change the routine that the professionals 
follow (no change to the questions asked over the phone, etc). There will be 2 questions 
that they should ask such as is the person breathing (but person calling over the phone 
may accidentally answer incorrectly).  
Question: What is the incidence of false positives?   
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Nikolaj’s team suspects that every second alert will be a false positive. This is not very 
much different from what the dispatchers currently do. It’s probably the same, but 
Nikolaj is not sure. Based on historic data, however, it appears they should be about the 
same, though there is no systematic data.   
Question: Other medical incidents similar to cardiac arrest that might register as 
cardiac arrest even though they aren’t?   
Maybe just people who have passed out for some reason. May be confused as cardiac 
arrest in the sense they are unresponsive. For example, epileptics or diabetic shock.  
Question: Suggestions for content of interview guide?   
Nikolaj says he doesn’t think so, would need to ask his supervisor. He thinks we need to 
address the underlying theme in all discussions of AI (that human jobs are being 
replaced by robots). Dispatchers are secure that human interaction is needed, but there 
is a question whether the technology is violating their professional integrity. (But we 
have to ask in such a way that we don’t plant the seed of thinking that this would violate 
their professional integrity such as through these false alerts, if that makes sense). 
Nikolaj guesses that the dispatchers’ would recognize that although machine is better 
than them in some points, it is much stupider than them without adding context.   
Question: Do you think that people who jokingly fear the machine, do so because 
they may not understand fully how it works?  
Nikolaj agrees that yes, their fears could be assuaged if they fully understand how it 
works and see it in action.   
Question: What would you like for us to take out of this project, so that we can 
align expectations?  
Nikolaj says his team is happy to align expectations. Want to know how these people are 
perceiving this technology, to use for future implementations. They’re interested to see 
how they perceive the notion of working with artificial intelligence (shouldn’t perceive 
as something they’re being forced to work with, but rather as a supplementary tool).  
Easiest to hold these interviews while people are on the shift. Nikolaj would let them 
know that we’re coming and then we would approach them once we’re on-site. Shifts 
last between 7-12 hours. They are happy to talk because they take a lot of pride in what 
they do. Shifts in March should be already worked out by now (early February). There 
are not many cardiac arrests during the night, probably because people are sleeping. 
Perhaps slightly more in the morning, since people with overnight incidents are being 
found. Most cardiac arrests happen in the home, because it’s mostly elderly people, 
mostly men.   
 Question: Background literature you can send us?   
Nikolaj’s team is first in the world to apply AI to health care in an emergency 
setting. Most aI applications in healthcare prior to this are in the field of imaging. 
It’s not as urgent as situations where you need to make a decision in a split 
second. They are the first to work with machine-learning clinical decision-making 
in an acute setting.   
Action item: Nikolaj said he can send us the protocol for his project, which 
contains information about what they are doing.  
  
Question: Do we need any confidentiality contract?  
No, because we will not be working with patient data, which is the only aspect of this 
project that would require protecting.   
Question: Is it possible to have a contract with RH that we are students working 
with RH part time hours and for 0 income.  
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Nikolaj will just discuss this with the HR department. He will work something out and 
get it to us.    
Question: Are they comfortable interviewing in English?   
Yes.  
 Question: Ages?   
Experienced nurses above 40, below 60. Most of them are females. Most paramedics 
answering the phone are male. Paramedics are needed for their particular expertise 
(such as the “baby-lance” ambulance for emergency infant incidents). Recognizing 
cardiac arrest is the ‘gold standard’ by which you measure an emergency medical 
service.   
 Question: Are there performance evaluations based on standards in accuracy of 
identifying cardiac arrest?  
No. There are quality checking nurses who listen through randomly chosen calls.   
Question: Why is this the case? Is it the idea that we don’t want to incentivize 
people to behave in a way that they should already be behaving as part of their 
job?  
Nikolaj said this could be due to lack of data regarding cardiac arrest. It wasn’t until 1-2 
years ago that there was research about how many cardiac arrests were being 
recognized, and how many should be recognized across different regions and countries. 
Denmark is among the best in the world, so it’s difficult to say that they should do 
better. Instead of punishing, they believe in educating to work towards doing better. It is 
difficult to incentivize. “We could apply some interesting principal-agent theories to 
that… Incentives are so difficult because people find ways around that.
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5. The nurses’ desktop computer screen showing a triggered cardiac arrest alert 
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6. Nikolaj’ s research protocol  
 
Description of the research project                                                                     
Please insert your project description using all the following headlines (max 4-6 A4 pages): 
  
1)          Research question 
  
 An introduction setting out the research question with reference to current knowledge in 
the field. The chance of surviving Out-of-Hospital Cardiac Arrest (OHCA) is highly 
correlated with medical dispatchers’ recognition of the condition during emergency 
calls. The median rate for OHCA recognition across studies is around 70% (45), while it 
is recommended to recognise up to 95% of OHCA cases (46). This leaves room for 
improvement. 
  
Although survival after OHCA has improved over the years, it still is low (7,8,47). The 
period immediately after OHCA is critical. Each minute that passes without the patient 
receiving resuscitation, their chance of survival decreases dramatically (48,49). The 
time from collapse to EMS arrival is often more than 5 minutes (47,50,51). This delay, 
together with the need for immediate resuscitative support, emphasises the critical 
importance of having early interventions being performed by bystanders with guided 
assistance from medical dispatchers. 
 We are currently working on a software solution that by machine learning and pattern 
recognition can convert a conversation into insights in real time, augmenting human 
communication with machine power. We will test and use this tool in a medical dispatch 
setting, which is an internationally first. 
 With aid of machine learning, the hypothesis is that recognition of OHCA could be 
improved, and possibly happen both more frequent and faster than presently. 
  
Aims 
  

1.           To investigate if a machine learning model based on neural networks, can 
recognise OHCA. 

2.           To investigate whether a machine learning model recognise a greater 
number of OHCA than medical dispatchers do. 

3.           To investigate how an OHCA-alert should be passed from the machine to 
the dispatcher, and how the dispatcher will react upon an alert. 

4.           To analyse the survival after OHCA to describe differences in survival in a 
regime post and pre machine learning 

  
Research questions  

·             Can a machine learning model be taught to recognise OHCA? 
·             Can the machine recognise OHCA, which is not recognised by medical 

dispatchers? 
·             How should the machine alert medical dispatchers when OHCA is recognised 

by the machine? 
·             Does machine supported recognition effect outcome? Measured by survival, 

bystander HLR, use of AED. 
  
2)          Project description 
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 A detailed project description including objective(s), materials and methodology, which 
clearly defines the project. This is particularly important if the PhD project is part of a 
larger project. 
  
The Ph.D. project is carried out at the Emergency Medical Dispatch Centre Copenhagen 
(EMDC-Copenhagen) in the Capital Region of Denmark. EMDC-Copenhagen serves 
Region Hovedstaden and covers approximately 1.8 million inhabitants. EMDC-
Copenhagen receives annually 130,000 calls, of which approximately 1,300 are OHCA 
related. 
 The primary population for the entire project is all 1-1-2 emergency calls to the EMDC-
Copenhagen. Data are collected from the EMDC-Copenhagen both retrospectively and 
prospectively. Emergency calls from several years will be analysed. 
  
Study 1: ‘Machine learning – can the machine learn to recognise OHCA?’ 
  
Study 1 is an observational register based study of calls to EMDC-Copenhagen 
regarding OHCA. Emergency call recordings are identified and evaluated using a 
predefined and pilot-tested case report form, where OHCA is registered as well as time 
of dispatchers’ recognition of OHCA in each call is identified. 
  
Calls will be processed by a computer capable of machine learning to investigate if it is 
possible for a machine learning model to learn to recognise OHCA. For this we need to 
create two datasets, a training set for the machine to train on and learn from, and a test 
set where the machine algorithm could be tested on. 
  
Calls to EMDC regarding OHCA are transcribed to train and test the model, and 
through machine learning create an algorithm, where OHCA are recognised from 
transcribed calls. A selection of non-OHCA calls are then added to the dataset. The 
combined OHCA/non-OHCA dataset are split into a training set and a test set (60/40 
split) by random selection, while stratifying the original OHCA/non-OHCA split. 
 The machines ability to recognise calls where there is OHCA are measured against the 
actual outcome of the call. All incidences of OHCA are mapped in this retrospective 
study, and we are able to calculate sensitivity and specificity. 
  
Study 2: ‘Can the machine recognise OHCA, which is not recognised by medical 
dispatchers? ‘ 
  
Study 2 is an observational register based study of all calls to EMDC in 2014-2016. In 
this study, the model analyses audio files rather than transcribed files, and will 
process a larger number of calls. 
  
In this step, the model is used on approximately 390,000 calls where there would be 
around 3900 OHCA. These calls have not been processed before, and is to both the 
project group and the machine completely unknown data. We will identify OHCA by the 
methods applied in a previous Ph.D. thesis. The machine will process all calls and turn 
out a positive or negative finding. 
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Calls with negative findings where the machine does not recognise OHCA are 
scrutinised by investigators to ensure the validity of the machines label. Findings are 
validated to confirm whether there was an actual OHCA, or whether the model turned 
out a false positive. If there is a positive OHCA with dispatcher recognition, the audio 
file is edited to end immediately before dispatchers recognition, and the call is analysed 
by the model (again) for the calls to enter the machines working memory and add to 
the machine learning. 
  
Calls with positive findings where the machine recognises OHCA are validated with data 
from DCAR and records from the MCCU to confirm whether there was an actual OHCA, 
or whether the model turned out a false positive. All false positives will be examined 
and analysed for common patterns. In case of true positives with dispatcher 
recognition, the audio file is edited to end immediately before dispatchers recognition, 
and the call is analysed by the model (again) for the calls to enter the machines 
knowledgebase and add to the machine learning. 
  
Study 3: ‘How should the machine alert medical dispatchers when OHCA is recognised 
by the machine? ‘ 
  
Study 3 is a randomised study, where the model is implemented in the EMDC-
Copenhagen, and is to alert the medical dispatcher in case of suspected OHCA. No 
information is available on how the dispatcher will react upon alerts, and we also lack 
information on the most pertinent and suitable design alert. There are several 
different options in designing the alert, should the alert be a forced action over-ruling 
the dispatcher, or should the alert be a graph showing the models probability, or 
again just a simple binary yes/no suspicion. The impact of different types of alerts to 
the medical dispatcher concerning suspected OHCA is investigated. 
  
Prior to live test on all calls, there is established a focus group of two appointed 
medical dispatchers to discuss types of alerts, and test these alerts with the appointed 
medical dispatchers before going into full scale test with all medical dispatchers. After 
a thorough developing phase the proposed alert is tested in a pilot on a selected few 
medical dispatchers. Evaluation will include notability, change of behaviour and 
identification of problems. In the comparison between dispatchers data is adjusted for 
confounders as callers’ sex and age, and we will investigate 
  

1.           effect of different types of alert and no alert on the dispatchers action 
  

2.           difference in reaction to different alerts it is investigated whether it is 
caused by patient mix or the medical dispatchers personal performance. 

  
 A prospective randomised study is performed where half of the workstations in the 
EMDC-Copenhagen are equipped with the application that alerts the medical dispatcher 
when the model suspects OHCA. The other half is not fitted with alerts, even though the 
model will record the conversation, and store information on suspected OHCA (yes/no 
and timestamp for recognition). 
  
To calculate numbers needed to treat, it is assumed that medical dispatchers 
recognition of OHCA is 80 %, and machine recognition is 95 %. Power calculation 
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shows that with these assumptions (and alpha ratio is 0.05, and Power = 95%) sample 
size should be no less than 246 OHCA, 123 with machine alert, and 123 without 
machine alert. This is the expected number of OHCA in a 3 months 
 This setting is run for a period of at least 3 months, after which at least 123 OHCA has 
been processed in each group. Data collection for the pilot will be October to December 
2017. For the randomised study data is collected January 2018 to June 2018. 
  
Following analysis are performed both during the test, and at the end of the 6 months 
trial 
  
·             All OHCA are identified with data from Danish Cardiac Arrest Registry and 
records from the Mobile Critical Care Unit (MCCU) to confirm whether there was an 
actual OHCA 

·             Was OHCA recognized by dispatcher (both group 1&2) 
·             Was Cardiopulmonary resuscitation (CPR) initiated 
·             How many seconds before OHCA is recognised 
·             Follow up on whether the medical dispatcher followed the alert 
·             How did dispatchers with alerts react upon false alerts 
·             Was the alert correct 

  
Analysis is done by comparing 
  

·             Recognition of OHCA 
·             Time of CPR initiation 
·             Time (seconds) before OHCA is recognized 
·             Follow up on whether the medical dispatcher followed the alert 
·             How did dispatchers with alerts react upon false alerts 

  
Study 4: ‘Does machine supported recognition effect outcome? Measured by survival, 
bystander CPR, use of automated external defibrillator (AED). ‘ 
  
 Study 4 is a prospective study of survival after implementing aided decision. The 
primary population study 4 is calls to the EMDC January 2018 – December 2018. In the 
first 6 months of the period, the machine is alerting the medical dispatchers in 50% of 
the calls with suspected OHCA. For the last 56 months of the period, the machine is 
alerting the medical dispatchers on all incoming calls with expected OHCA. 
7. Outreach mail 
 
Kære alle der besvarer opkald på 112 
Jeg håber at denne mail rammer de relevante på Vagtcentralen som sidder ved 

telefonerne – ellers blot slet mailen 😊 
 I forbindelse med projektet hvor vi bruger Machine Learning til at støtte jer i at finde 
hjertestop, er vi blevet kontaktet af 2 unge studerende, som er ved at skrive deres 
kandidatopgave på universitetet. De synes vi har en meget spændende arbejdsplads, og 
vi har nogle spændende opgaver. Det drejer sig om 2 piger, der er på udveksling i 
Danmark fra henholdsvis Grækenland og USA. De var på besøg hos os i forrige uge, hvor 
de havde en observatørvagt på 1-1-2. 
 De vil rigtigt gerne interviewe 10 af jer omkring jeres rolle og perspektiver på den 
teknologi der står foran os med Machine Learning. Interview foregår udenfor 
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arbejdstiden som man vil, før eller efter en vagt og varer op til 40 minutter. Der er en 

æske chokolade på højkant til de 10 første tilmeldte der vil være med 😊 
De to piger vil være til stede i Ballerup torsdag og fredag i denne uge, og mandag i næste 
uge hvis nødvendigt. De vil sidde på 2. sal i det grønne mødelokale. Interview vil foregå 
fortrinsvist på engelsk, de forstår begge en del dansk, men taler det ikke. Nedenfor er 
der en kort introduktion fra dem.   
Hvis du er interesseret i at deltage, så meld gerne direkte tilbage til Jessica Michelle 
Saade på mail: jesa16ab@student.cbs.dk 
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[english version we sent to Nikolaj] 
 
Hi, 
  
Our names are Jessica and Anastasia, and we are two master’s students studying a 
master in Innovation in Health Care at CBS. We are currently writing our thesis 
together, and our topic is about the upcoming implementation of a machine-learning 
technology to improve the identification of cardiac arrest episodes at Region 
Hovedstadens Akutberedskabet. As part of our research, we would like to interview 
staff who answer phone calls in the emergency medical services about their work roles 
and perspectives regarding this upcoming technology. Would you be willing to talk with 
us for a short 35 to 40-minute interview and share your valuable insights? We are 
hoping to schedule interviews during this week  anytime on Thursday 19/4 or Friday 
20/4. We can meet you either before or after your shift onsite in Ballerup.  
  
Kind regards, 
Jessica and Anastasia 
jesa16ab@student.cbs.dk; angi16af@student.cbs.dk 
  
  
  
Med venlig hilsen 
  
Nikolaj Blomberg 
Ph.D. fellow, Senior advisor 
Researchunit 
  
Mobil: +45 24978758  
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8. Interview guide (40’) 
 
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at  your workplace. 
(We introduce Ourselves.) 
 
Background.  
So, now let’s discuss about your background.  
Age range: 
Educational background:  
Years in this position: 
 
Let’s talk about your relationships in your workplace.  
 
What are the relationships that you have in this workplace - Who are the other people that 
you interact and coordinate with as part of your job? 
 
SHARED GOALS: Do these people have the same work goals as you? 
How would you characterize your goals – functional goals (different goals for nurses vs 
paramedics?), or shared goals? Could you elaborate about this? 
 
SHARED KNOWLEDGE:  
How much do other staff (paramedics/nurses) know about your job? 
Then, what kind of knowledge do you require to do your job – is it common knowledge 
among all staff, or more specialized to your specific role? 
We understand that you use the Danish Index (Dansk Indeks) to help identify the health 
problems that people call about. Do you feel that the Index provides you with enough 
information as you answer calls? 
 
MUTUAL RESPECT: How much respect do you get from these people? 
Do you feel respected in the work that you do? 
 
Let’s talk about communication in your workplace.  
 
FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
 
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
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ACCURATE COMMUNICATION: Do the people in these groups communicate with you in 
an accurate way?  
 
PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in these 
groups try to solve the problem, or try to determine whose fault it was? When you have 
challenges, for example - if you give incorrect information to an ambulance driver, what 
happens – do people point fingers, or guide constructively? Do you receive a weekly or 
daily feedback of your performance in taking phone calls? 
 
Let’s talk about some of the challenges that you experience in this job. 
 
What kinds of challenges do you have in this job? 
 
So, we have heard that there is an upcoming technology that will be implemented in this 
unit. And it’s supposed to help you identify when someone is calling with a cardiac arrest 
episode.  
 
Have you heard about this upcoming machine-learning project? 
What have you been told about this technology? 
 
How did you feel when you first learned about this technology? 
 
Have you had experience with an assistive technology in the past while working in 
healthcare?  
 
(Then, note the problems mentioned in previous section – with regard to these problems, 
bring in machine learning.) We are interested to hear about how this technology relates to 
these challenges.  You mentioned X problem earlier.  
 
With the upcoming machine learning project, what kinds of opportunities do you see for 
how these problems could be solved using that technology?  
 
What kinds of value do you think this technology has? 
 
Specifically, anchoring the discussion in the relational coordination theory:  
 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in the 
respect shared between staff in this unit? 
 
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
 
This technology is designed to identify cardiac arrest specifically.  
 
How would you feel if the technology were to apply to all diagnoses beyond just CA?  
 
How do you see this technology affecting your role in this job? 
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If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening”,  
 
How do you view it along a scale from “help” to “threat”?  
 
If you had the opportunity to choose whether to use this technology or not, which would 
you choose? 
 
Those are all the questions that we have for you in this interview.  
Thank you for your time and willingness to talk with us today. 
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9. Informant Interviews  
 
a.Nurse 1: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
 (We introduce Ourselves.) 
  
Background. 
So, now let’s discuss about your background. 
a.                           Age range: 50-60 
b.                           Educational background: Nurse for about 35 years 
c.                            Years in this position: 10.5 months in 112 full-time, before that was in 
1813 part-time and also working in emergency unit of hospital 
 
Let’s talk about your relationships in your workplace. 
 What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? 
  
SHARED GOALS: 
a. Do these people have the same work goals as you? 
b. How would you characterize your goals – functional goals (different goals for 
nurses vs paramedics?), or shared goals? Could you elaborate about this? 
 
I think of course you work individually, but you also work in the group. My colleagues and I 
use each other, when we have a doubt. We also use doctors. Everybody is open and even if 
you have a long background, we still need to ask each other. 
  
SHARED KNOWLEDGE: 
a.How much do other staff (paramedics/nurses) know about your job? 
Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
 Working in 112, it’s not knowledge that anyone can have as a nurse – you need a 
background as an emergency nurse. I have a husband here who works as a paramedic, so 
they have a different experience and knowledge. 
  
b.We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
 I find it helpful. Sometimes when you are speaking, you send the response, but you always 
go into the index and see what the index tells you: are there more questions you could ask? 
Did you forget anything? I use both my experience and the index card. 
 
MUTUAL RESPECT: How much respect do you get from these people? 
Do you feel respected in the work that you do? 
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I think so, I feel respected doing this work. Sometimes when the nurses are very busy at 
1813, it can be difficult for them to understand why we have to be in 112. Because on the 
screen you may see 4 people doing nothing, but in half a minute we can have calls and it 
can become a problem. 
Let’s talk about communication in your workplace. 
FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
 If a patient calls back, I use what my colleague has written, but I also add new 
information. Sometimes I go and ask my colleague if I am not sure. 
  
 ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way?  
Yes, they always answer my questions. Sometimes I hear something my colleagues didn’t 
hear. So we exchange information. Sometimes the paramedic asks the questions but 
doesn’t document it. 
  
Let’s talk about some of the challenges that you experience in this job. What kinds of 
challenges do you have in this job? 
 If I need an ambulance to send very fast, usually the speed is not a problem. The problem 
is if there isn’t enough ambulances available. The other day we sent an ambulance for a 
patient with pain her hip, maybe it was broken. Then the husband called me to ask where 
is the ambulance. So that is not a problem. I can’t make the ambulance go faster, but it can 
help in coordination. Long shifts can be a problem. In 1813, normally it’s okay. But we have 
a station where we answer the calls from 1813, and that can be a problem because 
suddenly there’s no one to answer the calls on 112. That can be a frustration. 
Have you heard about this upcoming machine-learning project? What have you 
been told about this technology? 
  
Yes. I think it was interesting. So, we have heard that there is an upcoming technology that 
will be implemented in this unit. And it’s supposed to help you identify when someone is 
calling with a cardiac arrest episode. 

  
How did you feel when you first learned about this technology? 
I have heard that it can help me. If there is a patient with a heart stop, I have heard that 
we do not realize it and it can help that. 

  
Have you had experience with an assistive technology in the past while working in 
healthcare? 
No. 
 
 With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
I don’t know how it would help these problems. I don’t think I can see it before we use it. 



Copenhagen Business School  Master Thesis 2018 

103 
 

  
What kinds of value do you think this technology has? 
Maybe better decisions, faster decisions? But I cannot tell without having used it. 
Specifically, anchoring the discussion in the relational coordination theory: 

  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
The family or person calling about the patient don’t always give enough information about 
what is wrong with the patient. Maybe this is because they are stressed. But when we have 
a doubt, we always send the high response. 
  
This technology is designed to identify cardiac arrest specifically. How would you 
feel if the technology were to apply to all diagnoses beyond just CA? 
 We have multiple patients every day calling about cardiac arrest. And mostly in the 
morning. You always have to be very fast to take the decision. You only have 1-and-a-half 
minutes to send. After that time, if you still don’t know, you have to ask more. Sometimes 
you have a person calling from a different floor than the patient, and they have to go up or 
down the stairs to answer your question. 

  
How do you see this technology affecting your role in this job? 
I am open to it. 
 
If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening” - How do you view it along a scale from 
“help” to “threat”? 
I hope it’s a help. It’s hard to answer these questions without working with the machine. 

  
If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
I think I would use it. If we know it can help the patient, we have to use it. Maybe using it 
for half a year would help us see how well it’s working. 
If the machine alerts to a suspected cardiac arrest but I feel that it is something else based 
on my experience, I think maybe I would go with my experience. 
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today. 
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b.Nurse 2: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
(We introduce Ourselves.) 
  
Background. 
So, now let’s discuss about your background. 
a.                           Name: Barbara Helios 
b.                           Age range: 40 
c.                            Educational background: Emergency nurse for 11-12 years. 
d.                           Years in this position: 2 years working in 112. 
  
  
Let’s talk about your relationships in your workplace. 
What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? 
  
SHARED GOALS: a.Do these people have the same work goals as you? 
b.How would you characterize your goals – functional goals (different goals for 
nurses vs paramedics?), or shared goals? Could you elaborate about this? 
Share goals with some paramedics and some of the nurses. We all strive to have goals set 
from the organization, to be loyal to that. But that being said, we are also individuals and 
professions with different backgrounds and different personal values that will also 
influence thinking and performance, because we are not robots. There is no difference for 
me between nurses and paramedics – I know they might have different goals, but the 
different goals are not known to me. We are in here, and paramedics are out with the 
ambulances. 
 
SHARED KNOWLEDGE: a.How much do other staff (paramedics/nurses) know about 
your job? 
I’m not sure what they do on the street since I am not there. I am here with paramedics 
and dispatchers and come sit with us, and we go and sit by the dispatchers sometimes, 
once every year. But to be updated on what their responsibility is and what their job is, 
what they have to do, and also to strengthen relationship between us. We are very inter-
reliant. If something is up on the street, they know but we don’t unless they tell us. There 
are team-building events once a year to meet and talk and have social aspects. 
 
Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
Regarding training… background is of great importance for being considered to this job. 
You would be challenged to go from primary sector to here. So all of us here are from 
emergency or acute. When we first start we have an 8-week long introduction to the job. 
Dispatchers receive a different training since they deal more with technology. We only 
attended to medical issue of the case, and dispatchers deal with technical aspect. 
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b. We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
I definitely use my experience first of all. It is rare that I dive into the index in order to get 
help. Maybe for childbirth… we don’t have many calls about active childbirth, so you may 
get a little rusty in the active guidance of dealing with that. Let’s say you have a child with 
cardiac arrest. Those calls are the worst. We have the ability to be professional, but it’s a 
good thing that the structure Is there as well. If the child is this age, these are the steps for 
resuscitation that you need, at that age it’s like this. So we don’t need to memorize that, we 
have the assistance. Also we give mental (emotional) support to the moms and dads of the 
child. 
 
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 
My colleagues would obviously understand since they do a similar role. From the callers, 
overall I would say that yes they do give respect. But when someone is calling 112, I can 
hear and feel that if I am being successful with my guidance of them. They don’t 
necessarily thank me for it, but I can hear that I have made them calmer and that they 
have control over the situation there, and so I feel successful. I don’t expect them to thank 
me since they are in crisis. 
 A few days ago, Sunday, someone called 112 to thank us. So I put them through to our 
supervisor since I couldn’t block the line in order to receive the appreciation. But she was 
crying of thankfulness and relief, from both our help and the paramedics in the street. So 
we do get that sometimes. Also our bosses receive emails from our citizens who are 
grateful for what we are providing, so that is forwarded to us. 
  
Let’s talk about communication in your workplace. 
FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
All of us are expecting the peak period to be more intense. Right now we have an 
experiment that people meet in for 3 hours to help with that period of time. We’re moved 
around the 1813 station, and that’s a bit messy, since you don’t know when you meet in 
where you’ll be until you get here, and it’s messy. And it’s not that we can’t answer both 
type of calls, but more the expectation that you don’t know what your job is going to be for 
the day. The peak period is during the afternoon on weekdays Monday to Friday, like 3pm 
to 6 or 7pm. Or like 8-12pm on weekends. And also holidays. And that’s because they can’t 
reach their GP, so they’re calling here. 
  
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
Generally, we are pretty good at communicating between colleagues. I’d say that if I have 
a call, sometimes I can have an expectation that they might call back. I would actually turn 
around and tell it to the whole group because I have this feeling that they might not be 
convinced about what I told them. I also have this overview of all the cases. I get told by the 
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operator that this is a re-call. Sometimes if possible, if I see a call that is a re-call, I would 
give the original nurse answering my headset so that they can speak to the same person 
again. 
  
ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way? 
There are ‘Ambulance-Behandler’ who do not have a fully clinical training background, so 
sometimes there could be a challenge in accurate communication. 
Sometimes it’s a cultural thing for the individual person. 
  
PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in 
these groups try to solve the problem, or try to determine whose fault it was? When 
you have challenges, for example - if you give incorrect information to an 
ambulance driver, what happens – do people point fingers, or guide constructively? 
Do you receive a weekly or daily feedback of your performance in taking phone 
calls? 
We take it up in the staff meetings. We discuss and we have dialogue about it. Because the 
managers and bosses should also be aware of what we have in challenges, since they can 
help set the framework to better communication. Also we tell them to make them aware of 
it, since it is important for us to make an assessment at the scene. So we have a dialogue, 
but only during staff meetings, which are every 3 months more or less. It’s hard to talk 
about it in the day. But the staff meetings last about 3 ours since we have a lot of issues – 1 
hour with the dispatchers, and 2 hours without them. 
  
Let’s talk about some of the challenges that you experience in this job. What kinds of 
challenges do you have in this job? 
The rotation between 112 and 1813. It’s the uncertainty and popping back and forth all 
the time. We have this buffer station connected to the 1813 line. We need to see how 
occupied the line for 112 is, and monitor that while we’re on 1813 – and that is stressful 
because we can’t be fully focused. There are more logistical challenges than electronic.  
So, we have heard that there is an upcoming technology that will be implemented in 
this unit. And it’s supposed to help you identify when someone is calling with a 
cardiac arrest episode. 
 
Have you heard about this upcoming machine-learning project? What have you 
been told about this technology? 
I was one of the delegates at the EMS conference last week, so I heard the pitch about it. I 
had heard about it before that, but was not properly informed about it. Before I heard 
Nikolaj speak about it, I was skeptical. Because: how would a computer be better than the 
years and years of experience that we have. Also, sometimes when I have a call, it would 
take the symptoms into index and tell me something that I am not agreeing with since as a 
human I have a 6th sense. 
  
How did you feel when you first learned about this technology? 
But, that said, I respect the evidence, but I am not convinced. For me, it would never stand 
alone. I would never have the robot tell me what to do. 

  
Have you had experience with an assistive technology in the past while working in 
healthcare? 
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Just to make a comparison, both emergency and medical departments, we can make an 
electrocardiogram. I can tell the patient is ill even if the machine tells me he’s fine. 
With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
I don’t think we would ever reach 100% accuracy in identification, no matter what. 
Because we rely on information given to us by the caller. But I think we would always 
strive to be perfect and to be better, but 100% is not realistic. I’m not able to say who will 
get better after this is implemented. But I am open to it and I am excited about what it will 
offer. 
  
What kinds of value do you think this technology has? Regarding respect, prestige, 
being the first in the world in Denmark to be using this implemented technology – 
do you feel this technology would change respect among you? 
I think it’s a hard question for me to answer whether others would grant me respect. 
Myself, I’m always intrigued by having the possibility to be a part of something new and be 
a part of a new process and a new beginning. If I feel in the future that the technology 
offers help and makes a difference in my assessments, I would speak loud about it 
everywhere and be excited about it. Throughout many years there have been discussions 
about who answers the phone when people are injured or ill, and it questions whether we 
need health care professionals to answer the phone or not. It offers quality to have humans 
behind the phone, someone who’s been there. You cannot rely 100% on a machine. It 
cannot stand alone. You still need the ability of the human, the critical mind. 
 
If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening” - How do you view it along a scale from 
“help” to “threat”? 
Neither; I just feel that it can’t stand alone. 
  
If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
I would not ignore its existence. I would like to see what it will offer me. But I will always 
have my own rational opinion and judgment. It’s the same with the index really. Because 
the suggestion might be different from what I think might b the response. If we just pick 
the suggestion from the index, we would have concluded wrong. If we don’t make a 
professional analysis, we would’ve chosen the wrong response for the patient. The analysis 
– that’s where my skepticism is. I’m not convinced in one way or the other. I’m open to it. 
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today.  
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c.Nurse 3: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
(We introduce Ourselves.) 
 Background. 
So, now let’s discuss about your background. 
a.                           Age range: 50-60 
b.                           Educational background: Nurse 
c.                            Years in this position: 7 years, since 2011 when nurses began to answer 
the phone. Prior to that it was police and firemen. 
  
Let’s talk about your relationships in your workplace. 
What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? 
  
SHARED GOALS: a.Do these people have the same work goals as you? 
50/50 – sometimes we are individual, sometimes we work as a group. The nurses are 
formally in a meeting with our boss and going through calls with checkpoints. Paramedics 
don’t do that. So we are not working at the same level. We are having scheduled meetings 
with our boss and listening to voice logs and going through to make sure we are asking for 
this and that and that. That is just me and my boss. These meetings are once every 3 
months. We talk about what’s going wrong and what’s going well. This is only for the 
nurses. Paramedics are not doing this yet, I don’t know why. 
  
 
SHARED KNOWLEDGE: a.How much do other staff (paramedics/nurses) know about 
your job? Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
They have a knowledge, but it could be better I think. Better knowledge of my work. 
Sometimes dispatchers for instance are question why we send an ambulance for a person. 
Paramedics generally don’t have a problem understand my work. 
  
b. We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
 I think it is helpful, but maybe it doesn’t have enough information. We have an issue with 
the Danish Index, and we have been saying that for many years. They are meeting in 
Jutland and Fynen every year to discuss the index. And that input is helpful. After 7 years, I 
use a lot of my experience. But I have to use the Index as well since that is the tool they are 
measuring my work at. 
  
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 



Copenhagen Business School  Master Thesis 2018 

109 
 

No, we don’t have enough respect. I think the leaders of 1813 really don’t know what we 
are doing. And there is a problem there. 112 and 1813 are two different groups with 
different leaders. 
Let’s talk about communication in your workplace. 
FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
When I’m responding to a phone call and have to send an ambulance, most of the time it is 
okay. Sometimes there is a problem, like maybe 20% of the time. The problem is more due 
to time. 
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
Sometimes there is no appropriate response, and I need to know if there is no paramedic. 
People who have called back, sometimes this is a problem. It’s not a big problem for me 
personally. 
  
Let’s talk about some of the challenges that you experience in this job. 
What kinds of challenges do you have in this job? 
For me, it is this organization that has also decided we have to look after 1813. The 
communication for 112 is different from 1813. Sometimes if there is not enough people to 
answer the phones, I have to go over and switch in my brain. To answer 112 means you 
have to be very alert. Also, on a daily basis, identifying the problem with the patient is 
difficult. 
So, we have heard that there is an upcoming technology that will be implemented in 
this unit. And it’s supposed to help you identify when someone is calling with a 
cardiac arrest episode. Have you heard about this upcoming machine-learning 
project? What have you been told about this technology? 
When I first heard about it, I thought, ‘It can’t replace me!’ 

  
How did you feel when you first learned about this technology? 
I felt that it could help me. We have them set up on the tables now, but we can’t see them 
on the screen yet. 
  
Have you had experience with an assistive technology in the past while working in 
healthcare? 
No. 
   
With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
Maybe if you are very busy and you have to think very fast, I can’t hear something from the 
noise, but maybe the machine can catch it. Maybe it can help me make a decision faster? 
It is very positive, but I hope it doesn’t replace me. 
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What kinds of value do you think this technology has? 
Maybe it will give me a hint before I think it on my own. A faster response. Specifically, 
anchoring the discussion in the relational coordination theory: 
 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in 
the respect shared between staff in this unit? 
 When I started 7 years ago, the system was not very good. Now it’s been improved. There 
were a lot of technical issues we had in the beginning, such as accidentally cancelling the 
ambulance. So the system is getting better now. So this could also be something to further 
help. 

  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
We have a problem here about education, about training. I would like to receive more 
training. For this machine, I know we have an optional meeting with Corti about how the 
machine works. I just want to be updated about how the machine works. I have just been 
at the EMS Congress. 
  
This technology is designed to identify cardiac arrest specifically. 
How would you feel if the technology were to apply to all diagnoses beyond just CA? 
Maybe in the future. Yes, maybe, I don’t know. 
   
If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening” - How do you view it along a scale from 
“help” to “threat”? 
 I’m positive and think it’s a help. 

  
If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
I think I would say yes. It’s difficult to answer. It can’t replace the human. I’m not scared to 
think I’m losing my job. Maybe when I’m very very old, I don’t know. 
 Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today  
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d.Nurse 4: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
(We introduce Ourselves.) 
  

1. Background. 
2. So, now let’s discuss about your background. 

a.                           Age range: 60-70 
b.                           Educational background: nurse 
c.                            Years in this position: 4 years, prior to this working as a hospital 
  
Let’s talk about your relationships in your workplace. 
 
 What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? 
 During the day, colleagues. And daily leader/coordinator. Dispatchers sending out 
ambulances. One doctor who’s head of the Akutberedskabet. Doctor has connection to 
different hospitals and different ambulances. If they cancel a trip where they’ve gone out 
to a patient, they should call him and he should say good for it. Contact with all hospitals 
everyday. How many in intensive care, how many beds do they have. Will they remove 
patients from intensive care? If any patients are transported with medical doctor 
assistant, then he have to decide whether patient that the doctors calls from the hospital, 
he can say he needs patient to go to this place, and whether they need a doctor or not. 
They can also call just to ask him anything. If there’s any big accident or catastrophe, he is 
also the doctor in charge. He is connected to the other emergency catastrophe staff in this 
area. And we also consult him if we make a response, if we are in doubt. 
How often do you consult him for guidance? 
Maybe 3-5% of the calls. I write that I’ve consulted the response with him, and then he’s 
the one in charge of it. He’s an anesthesiologist and he has special training. They are all 
employed in the hospital as a leading doctor. And they are also trained in driving out on 
the street. They have percentage driving here, and percentage working in hospital. 
There are 4 akut doctors on the street – one in the north, one in south, one in middle, and 
one here. So when we order a response that we want an ambulance and we want a doctor 
out. So then of course they would be in the trauma unit mostly, he would be allocated in 
that. 
SHARED GOALS: a.Do these people have the same work goals as you? 
 I hope so! I think generally we have the same goals of course 
 
b.How would you characterize your goals – functional goals (different goals for 
nurses vs paramedics?), or shared goals? Could you elaborate about this? 
 It is a community. We all have the same purpose that we want to get the right help and 
service as good as possible and as fast as possible with the right assistance, the correct 
assistance. We have different goals for our talks on the phone – the dispatchers have so 
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many they should be there so fast. But in the end, we all work together for the same 
purpose. 
 
 
SHARED KNOWLEDGE: 
a.How much do other staff (paramedics/nurses) know about your job? 
When I have this position, they know what my job is. But of course the dispatchers they 
don’t know my, they don’t know all of it. But mostly it’s very easygoing. And sometimes you 
explain why you think it should be this kind of response. But they’re not supposed to ask. 
But when they ask, it’s mostly because they are busy in ambulances. So maybe they see we 
could do it differently, maybe we could get easier transporter. 
 In quarterly meetings, we exchange information about how we work and exchange 
information about how we can solve to work easier or faster. But we want to do the right 
thing. But it matters to the patient the time. It should happen fast, but it is also a matter 
that we shouldn’t make mistakes. We have to have very clear structures. When I make a 
decision, it is my decision. [it is not a group decision at that moment] They might come and 
ask if they see a need for improvement. 
  
How often does collaboration happen? 
Every day. We sit very close in the seating structure. Maybe they see something that I don’t 
see, and they suggest we should send a helicopter for this. And yeah, that’s a good idea! So 
everyone feels free to speak up if they need to. 
 
Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
What we do, the paramedics and nurses, because of our education and training. They have 
a lot of years training on the street, and those sitting here, those who are driving, they only 
come out to the big things and assist and anesthetic doctor on the street. We have 
specialized emergency skills. You know, we don’t come from a children’s ward in an old 
county. We have seen a lot of similar patients who have gotten hurt and come t the 
emergency room. 
  
b.We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
 Not always. But of course you can always find one that fits. Most of it fits, but sometimes 
you fall in-between. It’s a headline. So if you have symptoms that you can connect with. 
  
And is this an opportunity where the doctor could come in and provide guidance? 
Yes, yes. I tell him about A-B-C-D symptoms, I’ve sent out this response, how do you feel? 
And he would say that’s fine, mostly. 
 
Do you say this helps to spread accountability or responsibility, or provide a sense 
of comfort that you are doing your job correctly? 
 Mostly if I’m going down on response compared to what index says. But here we are very 
independent and I am responsible for my decisions. If I consult him, that’s it. If he don’t 
agree about what I’ve written, then that’s it. 
It’s my feeling and opinion that I’m more exposed as a nurse than a doctor would be. 
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How would you explain this? 
It’s a matter of culture for doctors and how they are looked upon for many years. It’s a 
culture that has grown. And you don’t complain about doctors. But we don’t have the same 
unity or how you say --? 
  
Solidarity? 
Yeah, yeah. You would have a doctor sitting somewhere. And sometimes you hear about a 
doctor sitting, and you say is he still working? But a nurse is more exposed and more likely 
to get punished. I take a lot on my shoulders and I am comfortable in it. In this 
organization they don’t like complaints, they might go out crying. But it’s fine. I just think 
it’s like this. It’s very seldom I do it. We have a very good relationship, so why not ask? I 
learn by make conference with the doctors. So then I learn what I thought was right. It’s a 
good process. 
 Sometimes I have to put a higher response on the index. Sometimes I don’t explain why I 
don’t use that response to the doctor. I just do it and then explain. 
 
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 
 Yeah, I think generally. If there should be one little bit, sometimes it would be the 
paramedics. Sometimes they don’t understand why we choose what we choose. Sometimes 
they are driving out and want to have a discussion. But if everything you send out is 
correct, there have to be another ambulance that go out. And when they come, maybe 
there’s nothing wrong and they ask yeah but why do you send out. Maybe they roll the 
patient in on the bed, but it’s not evident why that’ necessary. And that’s the pressure from 
them sitting and thinking. That’s my job to sit and think that we don’t have ambulances 
enough. I have to send out when I think it’s necessary. Otherwise we compromise our 
performance. 
  
Let’s talk about communication in your workplace. 
 FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
 From one desk to the next, just talking. All day. 
   
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
Mostly we all look at the display and see each other’s. So it’s not very often. But maybe 
they’ll call in again that the situation has changes. 
   
ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way? 
No confusion about what is being said. We have this closed-loop. As nurses, we are used to 
this closed-loop. They hear it and do it as fast as possible. Find someone to help, call a 
neighbor 
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PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in 
these groups try to solve the problem, or try to determine whose fault it was? When 
you have challenges, for example - if you give incorrect information to an 
ambulance driver, what happens – do people point fingers, or guide constructively? 
Do you receive a weekly or daily feedback of your performance in taking phone 
calls? 
We don’t have many problems like that. We always try to solve. The idea is not to make 
problem, but to solve them. 
  
Let’s talk about some of the challenges that you experience in this job. 
What kinds of challenges do you have in this job? 
That we’re busy. And it’s sometimes it’s a heavy emotional stress. It is very serious calls 
that we get, and very different. So you need to talk to your colleagues about it. And talk 
with the doctor. You can ask later [follow-up] about the guy who had the motorcycle 
accident. You talk about the emotional part because you get invested. 
What about the technology, or the Danish index doesn’t work? 
When we get good ideas, we tell them to people how we could upgrade it so that it 
supports our work and makes it more clear and more structured. 
So, we have heard that there is an upcoming technology that will be implemented in 
this unit. And it’s supposed to help you identify when someone is calling with a 
cardiac arrest episode. 
  
Have you heard about this upcoming machine-learning project? What have you 
been told about this technology? 
We have a meeting for the staff, where we were told about issues in the meeting. They told 
us how it was done, how it worked out, that we should use it to support us. We don’t know 
when it starts. Maybe next month or whatever. We don’t know how it appears at the 
screen. There would be 2 people at a time using it to trial. 
  
How did you feel when you first learned about this technology? 
Mmm… The first time we learned about it, we learned they put up the boxes to start it with 
the technicians. But we didn’t know that it would end up like that. We wouldn’t have to 
make a decision, or what if we make a different decision than the box does. We don’t know 
how it will work, or whether we have to follow it or not. They said we will tell you as we 
start to work with it. WE have practical questions. What if we get a complaint and they say 
well you didn’t follow that. So that’s, we don’t know very much about that. But let’s see 
what happens. My feeling is, it’s the same system as facebook uses for commercials or 
whatever. All that you talk about different digital whatever. Connecting different 
knowledge about users and whatever. That’s the same system to me. It doesn’t have the 
critical mind, but also it can only search for what it has been told to search for. To me it’s 
the same thing. 
When you have this quality control and you examine this. You say okay, but this is human 
beings we’re working with. What about the other 2000 things you didn’t ask about. 
  
Oh, so you mean like tunnel vision? 
Yeah, yeah. But let’s see what happens. 
  
Have you had experience with an assistive technology in the past while working in 
healthcare? 
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No. 
 
With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
 If it helps to send out for something that needed it. I always say, ‘if I’m in any doubt, I’d 
rather send out.’ Better to take the blood pressure, just in case. 
Personally, to assist in doing my job. We don’t know the answer when we ask from our 
leaders. If we find out when we check the system, maybe we find out we didn’t send out an 
ambulance and someone had a heart attack after one week. My job will be in conflict if I 
don’t know the answer yet. 
But I don’t know if they will tell me not to use my common sense because we will charge 
the machine [for a poor decision]. Who will take the responsibility of the phone call? We 
haven’t got the answer. 
 Re/ overall team/organization - I don’t know. If you get the algorithm for why it reads 
like this, it could help me. I am open to see how it works. 
  
What kinds of value do you think this technology has? 
 Primary must also be that you can see the heart attack in advance. That’s the purpose of 
it. It could help the patient. They response rate. Dispatching. They go to hospital and have 
an electrocardiogram. We cannot predict what will happen, but I wonder if that one can 
too. “People have to do something to make money.” If they can make the health system pay 
for it. 
 
Specifically, anchoring the discussion in the relational coordination theory: 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in 
the respect shared between staff in this unit? 
I don’t know. All new things that we get I, or the index that gets changed, we try to make it 
better. It’s all for the same purpose of making it as good as possible for the patient. If you 
can find it in advance, then some people might not get a heart attack or die from it. I think 
that will be very expensive. 
  
Do you know how much? 
Many millions. Kroner. 
  
Where else would you use this money if not on the technology? 
Maybe staff, ambulances, education, training. 
  
So you believe the money could be better used on these things rather than the 
technology? 
No. Not when you put it like that. [laughter] 
If you have been there, when I was a nurse, we had the time to take time with a patient. 
You took care of patient from start to finish, the package of this-this-this-this that the 
patient needs. But now you compromise your duty, your service. It’s split up, you have to 
get them out so fast because someone else is coming in. They say what is your problem. My 
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problem is that there is a high death rate if we don’t do it. Why don’t we put the money 
and take care of the patients, rather than the statistics and research. If we had both, I 
would be more open. 
  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
I’m sure when it comes and when we learn to use it, we would discuss what pops up. We 
might be curious about why it pops up. If we are going to keep it and it’s going to work, do 
we save more people, and do we find more heart attacks in advance. There might be some 
that you don’t discuss with your colleagues. A lot of times there might be different opinions 
about what was done and you reflect on what you did. But sometimes I would say I would 
send out this and this because this and this. And sometimes you call them and ask and 
change the response. 
Foundation is on what we hear and what we know and what we have found in the index. 
We just want to use the resources as good as possible. If you’re in doubt, then you better 
send out. 
  
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today. 
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e.Nurse 5: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
(We introduce Ourselves.) 
  

1. Background. 
2. So, now let’s discuss about your background. 

a.                           Age range: 50-60 
b.                           Educational background: Nurse, specialized as an emergency nurse 
c.                            Years in this position: 6-7 years. The person working here the longest 
started in 2011 – before that it was police or firemen who sent out ambulances. I started 
working here once it became the nurses who are answering the phone. 
  
Let’s talk about your relationships in your workplace.  
What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? Do these people 
have the same work goals as you? 
Yes – we are going to help people. 
  
SHARED KNOWLEDGE: 
a.How much do other staff (paramedics/nurses) know about your job? 
Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
We are sitting in a small room and we can hear each other speaking. When colleagues 
speak, I can hear them. So we know a lot what we are doing. Dispatchers also listen to our 
[nurses’] conversations. So we work together. You need to know something about 
emergency medicine. Any of us have been working in an emergency room or something 
similar to that. You can’t be educated for just a year and do this job. When you start the 
job here, you get a course in communication, and everyone receives the same training. 
  
b.We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
We use the index. We have to use it. But I know it – sometimes I know what it says because 
I use it so much. But our employer demands that we use it. And sometimes it also helps. In 
112 we don’t have the experience of relying on the index, but maybe in 1813 if there is a 
newborn child, we need to refer to it more. 
 
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 
Yes. 
 
Let’s talk about communication in your workplace.  
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FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
Sometimes it can be difficult for the dispatchers because they have difficulty hearing on the 
phone what the person on the phone is saying. For cardiac arrest, New Years holidays are 
busy. Mondays there are more heart attacks than other days. I cannot explain why Monday 
is a special busy day in the emergency room, maybe it’s because of the change of the week. 
  
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
If people don’t understand the concept when they call 112. Sometimes I ask a question to 
help people, but they think I ask a question because I can’t help them. But I am trying to 
help them faster. If I have a phone call and I end it, if I think I have some information 
important to her or him, then I will tell them. If there is a difficult decision and a person 
calls back, my colleagues and I respect each other’s decisions. If I take a call, it’s my call. 
But if someone calls back and I think they need an ambulance, then I will send it. 
  
ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way? 
If we are all speaking on the phone and a call comes that has not been taken, then there is 
nothing we can do. Our manager will come address that. Our manager has to be sure that 
we are taking all the calls 
  
PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in 
these groups try to solve the problem, or try to determine whose fault it was? When 
you have challenges, for example - if you give incorrect information to an 
ambulance driver, what happens – do people point fingers, or guide constructively? 
Do you receive a weekly or daily feedback of your performance in taking phone 
calls? 
Sometimes it can be difficult to get the peace to do your job okay. Sometimes we have to 
take calls for 1813. So sometimes we need time to relax and think it over after we have bad 
calls if someone dies. Sometimes it is difficult as we are a big organization and new things 
happen over time and we have trouble. Sometimes with challenges management might not 
listen to those with the most experience. Sometimes people point fingers first and then do 
that in order to guide contructively. 
  
Let’s talk about some of the challenges that you experience in this job. 
What kinds of challenges do you have in this job? 
So, we have heard that there is an upcoming technology that will be implemented in this 
unit. And it’s supposed to help you identify when someone is calling with a cardiac arrest 
episode. 
Have you heard about this upcoming machine-learning project? What have you 
been told about this technology? 
At first I thought, ‘Okay, there’s no need for me anymore.’ But I know this isn’t true. I think 
it’s a very good idea. 
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Have you had experience with an assistive technology in the past while working in 
healthcare? 
Not really, no. 

 
With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
I think it could help me to do my work better. Every technology is helping us, so why not 
this one? 20 or 30 times [years] in the past, we couldn’t do the same as now. I believe in it, 
but I would like to try it. 
  
 
Specifically, anchoring the discussion in the relational coordination theory: 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in 
the respect shared between staff in this unit? 
I don’t think the technology could have anything to do with that. 

  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
In the last 6-7 years, we have cardiac arrest calls maybe 1 time per day. Some days it’s 2 
times. 
  
This technology is designed to identify cardiac arrest specifically. 
 How would you feel if the technology were to apply to all diagnoses beyond just CA? 
If I can see that it improves cardiac arrest identification, then I would be happy to do it. I 
think it could be a big help. But I also have to see, if I answer the phone and I can’t identify 
it correctly, who has the responsibility [accountability]? Can I be blamed for using it or 
not? Someone has to take a decision in the beginning to make it clear. 
  
How do you see this technology affecting your role in this job? 
Sometimes it is not easy to identify cardiac arrest. Sometimes there is shouting and chaos. 
So anything that can help me to identify the problem, I would say ‘Good for that.’  
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If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening” - How do you view it along a scale from 
“help” to “threat”? 
I think it would be a help. When I hear about it, I don’t think it would be a threat. But if I 
use it and then find out after a year if it is working or not, I can reassess if I want to use it 
or not. 

  
If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
 I would try it. 
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today.  
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f.Nurse 6: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
(We introduce Ourselves.) 
  

1. Background. 
2. So, now let’s discuss about your background. 

a.                           Age range: 40-50 
b.                           Educational background: Anesthesia nurse 
c.                            Years in this position: 2.5 years, before this was in anesthesia department 
at Herlev Hospital for 10 years, been working as a nurse for 23 years. 
   
Let’s talk about your relationships in your workplace.  
What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? 
My colleagues are the nurses, paramedics, doctors, our head doctor AMK, and nurse 
dispatchers which have all kinds of education background. Outside the house, it’s people in 
the ambulances, paramedics, doctors, nurses in the primary care. All sorts of professionals. 
  
SHARED GOALS: a.Do these people have the same work goals as you? 
Probably, yes I think I do. We are sitting here because we wat to help people in the worst 
situation. Most of us come with emergency experience working with people inside the 
hospital. We all have the same need to take care of  people. 
  
Do you have a personal goal that you would like to achieve outside of your team? 
To take care of the caller outside of the team. To make the right decision very fast. 
  
b.How would you characterize your goals – functional goals (different goals for 
nurses vs paramedics?), or shared goals? Could you elaborate about this? 
I think both. Because we have the Danish index. These are guidelines that we have to work 
from to make our decisions. Paramedics are standing at the street. We have wider 
knowledge of diseases and are standing at the hospital. When we put them together, we 
make a good team to give the best service for the people in the region. 
  
Do you think your colleagues share such similar goals as you? 
Yes, I hope so. 
 
SHARED KNOWLEDGE: 
a.How much do other staff (paramedics/nurses) know about your job? 
It’s the same role we have, so they know exactly what I’m doing. We know more about 
diseases, they know more about handling people in the streets. So together we’re a good 
team. 
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Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
There’s a common knowledge. We work from the same indexes, worksheets. Most of us 
have been in emergency departments. And that’s important I think. 
  
Do you all receive the same training when you first start here? 
No. Nurses get more training in communication. Paramedics have 2-3 weeks side-by-side 
learning. Now we have a communication, what do you call it, course for 5 days. And the 
paramedics are also with us there, I think 4 of them have just started with us now. 
  
Have you done it? 
Yes. 
  
Was it useful? 
Yes, very. We learned about our personal trigger points, which we all have because we’re 
all human. And it’s important to be aware of what triggers us and what we can do to stop 
it. 
  
b.We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
I rely on the index, I use it every time. But, because of my education and knowledge, I can 
absolutely grade up or grade down. I might have a feeling, but if I have a feeling, then I 
would absolutely grade up. 
  
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 
We have some issues with paramedics. It’s a new organization, usually it’s the paramedics 
who have been here, and the nurses are newer here, so there’s an idea that ‘you guys are 
nurses, and don’t know anything about what is going on out there’. It’s the same with the 
ambulances, if an ambulance is thought to be called unnecessary, then they say it must be 
a nurse who called it. 
Maybe there’s a gap in the communication you share? 
Yes, they are not aware of exactly what we do in here. It’s a difference with our colleagues 
outside in the street. 
How do you know their perception of your job here? 
Oh, we talk together in here. Somethings we hear from the leaders – what’s the culture, 
areas to work on, things like this. 
Let’s talk about communication in your workplace. 
  
FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
When there’s te most communication? It goes like this [waves finger]. So it’s hard to say 
when we do it the most. In light, there is more quietness. We don’t have that much time. 
We don’t have as much time to talk as we might wish. We can’t say ‘I’ve just had a bad call, 
what is your opinion about this?’. 
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When you can talk, what do you talk about? 
Social, private, about the calls, sometimes nothing. 
  
 TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
Sometimes we are too busy and need help from a colleague to call up a neighbor and 
advise on how to do heart compressions or something. And there’s no one free. 
  
Do you think you’re short on staff, is that the reason why? 
I think we can always have more people answering the phones. If it’s an emergency, there 
are always peak periods, or periods where there’s nothing to do. What we do here is switch 
between 112 and 1813. When we sit at the 1813 phone, and we’re sitting with a caller, and 
there’s a peak in 112, we can’t just leave. There could be people dying at the other end, not 
in the 1813. 
  
ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way? 
No, no confusion about what is being done or what is being said. If I don’t get anything, I 
just repeat it and we talk about it. I think it depends on how you deliver the message. We 
have some trouble with the dispatchers. They have their area, and we have ours. They need 
to have the car to send it out. We could have two different idea and that could give some 
issues. 
  
PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in 
these groups try to solve the problem, or try to determine whose fault it was? When 
you have challenges, for example - if you give incorrect information to an 
ambulance driver, what happens – do people point fingers, or guide constructively? 
Do you receive a weekly or daily feedback of your performance in taking phone 
calls? 
Oh, I think we try to solve the problem together. But of course when things are tight and 
busy, sometimes it can come out a bit harsh. That’s how it is in the emergency area. We 
need to take decision in a very short time. Sometimes it goes quick and fast, and we have to 
talk about it afterwards. It happens once in a while. It’s getting better, there has been a lot 
of focus on it. 
  
What has been done to enhance this communication? 
Medical dispatchers try to have meetings together to have discussions. 
This is because we build personal relationships. 
Also, my leader recognizes that when I make a decision as a nurse, my decision counts. 
It’s good to have the support of your leader. 
  
Let’s talk about some of the challenges that you experience in this job. 
 What kinds of challenges do you have in this job? 
[Ambulances shortage] Also, this is a political-driven organization. That means there’s a 
lot of spot on us. We don’t need complaints or bad comments. So sometimes the Danish 
index is telling us something that we think ‘that’s too much’. For example, for meningitis 
kids, we are sending 200-400 more ambulances in the last year – there haven’t been any 
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more cases of meningitis or kids dead, but we need to do it just in case. We don’t talk about 
it together, but it’s there. I understand why it needs to be done. I don’t support it as a 
decision, but it has to be done. 
How do you feel about needing to follow arbitrary protocol? 
We have to be loyal to the system. But when I don’t use the Danish index and grade it 
down, I put it in the journal why I’ve made a different decision. I think it has always been 
like that as long as I’ve been here because of the 1813, it’s a political thing. 
Earlier you mentioned these trigger points and knowing what to expect. Can we 
have an example? 
For example, when a caller calls saying she’s a nurse, I expect her to have the same level of 
knowledge. But then I realize we’re at different levels, and that pissed me off. And I know 
that. I have to address them as just a regular person, I have to do that, in order to make 
sure they get the right professional help. They don’t have the emergency mind, and neither 
do most of the nurses or doctors who call in. I have callers whose trigger points are 
intoxicated people on Friday and Saturday night. We all have our trigger points, and it’s 
very important that we know in ourselves what these triggers are to make sure patients 
get the right help. 
So, we have heard that there is an upcoming technology that will be implemented in 
this unit. And it’s supposed to help you identify when someone is calling with a 
cardiac arrest episode. 
 Have you heard about this upcoming machine-learning project? What have you 
been told about this technology? 
 Yeah. The computer will pick up signs and give us a alarm if it says it might be a heart 
attack. 

  
How did you feel when you first learned about this technology? 
 I think everything that can help the patient on the street is okay. But also, okay, what does 
that mean if I am talking to a patient and I can hear he is not breathing. Where does my 
knowledge as a nurse come in? Or do I have to just say okay and send an ambulance. How 
does it work in practice? 

  
Have you had experience with an assistive technology in the past while working in 
healthcare? 
No. 
  
 With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
I don’t know. What we have been told about it is that it can pick up sounds and words. I 
think we have knowledge of 75% of all heart attacks. And they say it can get to 90%, that’s 
15% more. But it also has to work for us in practice. I don’t even think the people behind it 
yet can figure out. 
  
Would you like to be in the line of the first people who try this implementation? 
Yes, of course.  
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What kinds of value do you think this technology has? 
 I don’t know yet. If the response rate is right, that means it’s positive. We need to find out 
how it works in practice. Do we have to use it every time? Fear that we might feel obliged 
to use it no matter if we feel it’s necessary or not. 
 
Specifically, anchoring the discussion in the relational coordination theory: 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in 
the respect shared between staff in this unit? 
Yes, of course. If I can have more people as that, as a tool, yes of course. This is new to not 
just us, but to the whole population in Denmark. Whatever we see in our private lives in 20 
years, I’m sure, this is what the future brings. 

  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
No, I don’t. 
  
Any other suggestions for what might enhance communication? 
Mmm… Just having the time to communication. Saying ‘listen up, I need your opinion here.’ 
More time to reflect on the phone calls. 
  
Would you be open to regular meetings to discuss particularly difficult phone calls 
to your colleagues or your leaders? 
Yes, absolutely. We did start something like that, but it faded away. This is the only place in 
health care that we can hear the true thing, and we don’t use it enough for our education 
and for patient safety. 
  
This technology is designed to identify cardiac arrest specifically. 
 How would you feel if the technology were to apply to all diagnoses beyond just CA? 
 I would have to see where we start with the cardiac arrest. 

  
How do you see this technology affecting your role in this job? 
I think it’s a support device. I don’t think it can replace me as a medical dispatcher at all. 
Also, you try to calm down callers, and that’s very important. We provide comfort to them 
that the machine cannot provide. 
  
If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening” - 
 How do you view it along a scale from “help” to “threat”? 
 I don’t know. In the middle – for now. When it starts, you can ask me again. 

  
If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
I don’t know yet. I’m not scared of new things at all. But I need it to be something we can 
actually use, and not just something being put on us just because. 
  
If it was up to you to decide and implement something new to improve the 
workplace, what would you suggest as a solution, something to benefit your work? 
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Supervision every week, every two weeks. Supervision with a psychologist. Communicating 
so that we are all on the same platform. Supervision so we can learn from our experiences. 
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today.  
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g.Nurse 7: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
(We introduce Ourselves.) 
  

1. Background. 
2. So, now let’s discuss about your background. 

a.                           Age range: 50-60 
b.                           Educational background: Nurse 
c.                            Years in this position: 4.5 years, working in emergency ward of hospital 
before this. 
  
Let’s talk about your relationships in your workplace. 
What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? 
Mostly the nurses I am sitting with daily. 
 
SHARED GOALS: a.Do these people have the same work goals as you? 
 Yeah, I think so. 
  
b.How would you characterize your goals – functional goals (different goals for 
nurses vs paramedics?), or shared goals? Could you elaborate about this? 
Mostly shared goal, we are working for the shared goal. 
  
And what is that goal exactly? 
To serve the people who contact us, and send the right kind of ambulance for the people. 
We have to decide which ambulance is needed in this case. 
  
Are there different types of ambulances? 
No, I jut mean horn and sirens, or just driving. 
 
SHARED KNOWLEDGE: How much do other staff (paramedics/nurses) know about 
your job? 
A lot, I think. We are doing the same thing, sitting together, exchanging news They know 
the same as we do.   
 
Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
I think it’s specific. Most of the nurses sitting there are emergency nurses coming from 
emergency wards or anesthesia. 
  
b.We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 



Copenhagen Business School  Master Thesis 2018 

128 
 

Yeah, I think so. With my own background knowledge, I think it’s okay. 
  
Do you more heavily rely on your own expertise before you consult the index? 
I think both. 
  
Do you receive calls where you can’t use the index, and only rely on your experience? 
Yeah, sometimes. 
 
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 
Yeah, yeah. 
Is there any time that you received a phone call, and maybe you didn’t take the right 
decision. And maybe you had a colleague pointing this out to you. 
Yeah, yeah. 
If that happened, how do you discuss this? 
I say I have doubts, and ask about it. Sometimes I ask the doctor. So there’s a collaboration 
between doctors and nurses. 
How often does this happen?  
Whenever there’s a doubt. 
I see there’s a board with upcoming events, such as the Distortion Festival. Do you 
have more calls at that time. 
Yeah. And we may have one extra person working that day. 
Let’s talk about communication in your workplace. 
FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
Normally at mornings there’s more silence, so we can talk between calls. Some days we 
practically don’t talk because we are answering calls all the time. Main method is just 
talking at our desks, we are sitting so close so we can do that. 
  
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
We are all the time getting disrupted by phone calls. So our talks can take hours because 
we get disruptions. 
  
Does it ever happen to you that you receive a phone call about, say, a broken hip on 
Monday, and then on Wednesday a colleague points out a different suggestion you 
could’ve taken?  
No, no. We don’t usually hear about what has happened in the past. We don’t follow up on 
incidents, we haven’t got the time for that. Rarely, we might hear a child died. It would be 
a very very interesting or serious incident in order to hear about it. 
  
What about feedback from management? 
It’s very rare, it doesn’t happen. I have been sitting today with my nurse, my boss, for 
evaluation purposes. It should be every half year. She was listening to 5-7 calls with me, 
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and we were talking about the phone calls afterwards, and talk about how things were 
going, how I could do better. 
  
ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way? 
Yes, no trouble understanding. 
  
PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in 
these groups try to solve the problem, or try to determine whose fault it was? When 
you have challenges, for example - if you give incorrect information to an 
ambulance driver, what happens – do people point fingers, or guide constructively? 
Do you receive a weekly or daily feedback of your performance in taking phone 
calls? 
Both ways. 
  
What’s your experience? 
 I think normally, we want to solve the problem. It’s not about pointing fingers. 
  
Let’s talk about some of the challenges that you experience in this job.  What kinds 
of challenges do you have in this job? 
Maybe sometimes is to recognize the problem – what is the problem they call about. Many 
people are unable to describe the facts, so we use a lot f time trying to ask what’s the 
problem, how does it look. Also, time is a problem. We have a short time losing calls. 
Do you find that you don’t have enough staff? 
I talk to people the time it must take. But if you look up, you see there’s a lot of people 
calling. So I spend the time I would like to spend anyway. 
How do you feel if you’re on a call and you see the monitor has many incoming calls? 
I think my calls get shorter. 
Do you ever experience because of personal stress, that maybe you didn’t take the 
right decision? 
There’s no time for that. There’s no time to reflect, you just take the next call. 
So, we have heard that there is an upcoming technology that will be implemented in 
this unit. And it’s supposed to help you identify when someone is calling with a 
cardiac arrest episode. Have you heard about this upcoming machine-learning 
project? What have you been told about this technology? 
Yes. We were told it has listen to a lot of calls and picked up signs of cardiac arrest and put 
it into the software, so if certain things were said in conversation, the apparatus would 
identify and put an alert on the screen. 

  
How did you feel when you first learned about this technology? 
It’s okay. 
  
Were you hesitant, were you open? 
No, I think it’s okay. I think I wouldn’t rely on that 100%, I have to listen to myself, my 
intuition. So I’m open to see how this will help you. 

   
Have you had experience with an assistive technology in the past while working in 
healthcare? 
No. 
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With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
 No… I think if it appears a flyer on the screen, I think if I had the thought that there might 
be a cardiac arrest, I might ask more because there’s something I might miss. I would 
explore it because the machine might have caught something I missed. 
  
What kinds of value do you think this technology has? 
Hard to say. I haven’t seen it work, so it’s hard to say. It should be helping diagnosing 
people. But the call will still be from me to the patient, so in that regard, it wouldn’t affect 
it. But it’s sort of like using the Index, it’s just another tool. 
  
Were you comfortable using the index in the beginning? 
It was difficult. You have to learn it. And sometimes you’re on the phone talking, and its 
takes time to learn how to use it while you’re on the phone, not after the call, because you 
need to use it during the call. 
 
Specifically, anchoring the discussion in the relational coordination theory: 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in 
the respect shared between staff in this unit? 
No, no I don’t think so. 

  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
 No, I don’t think…. Maybe you would discuss if there’s something new that you didn’t see 
before. But I don’t think it would affect our conversation. 
  
This technology is designed to identify cardiac arrest specifically. 
How would you feel if the technology were to apply to all diagnoses beyond just CA? 
I think it might be a help. I would think about why does it say that, what am I missing. 

  
I’m hearing that you’re saying it would make you more reflective on your 
performance? 
Yes 
 
How do you see this technology affecting your role in this job? 
I think it’s a tool, but I have to use my own knowledge too. I don’t think I can just rely on 
that. 
  
If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening” - How do you view it along a scale from 
“help” to “threat”? 
Mostly a help. 
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If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
I think it’s okay. It’s difficult because we haven’t tried it, we haven’t heard it. 
  
What if you receive a phone call, and your decision is that it’s not a cardiac arrest. 
But the machine says it is a cardiac arrest – have you thought about what to do in 
that case? 
It’s hard to say. What are my safety – if I neglect, how does it affect me? It’s very difficult 
when we haven’t tried. So I’d like to know who takes the responsibility if you follow the 
alert versus if we don’t follow the alert. 
  
Is there any scenario or characteristic about this technology that you know you 
would definitely not like and not want to use it? 
No, I can’t imagine. 
  
If you were the leader and had to take the leader to try something new to benefit? 
Maybe to skype with the people, to help identify the problem. It’s very difficult to see the 
problem, but if we can skype with them, we can see them like we used to do in the ward. It 
would help because then we wouldn’t need to ask so many questions to identify to 
problems. 
  
  
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today.  
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h.Nurse 8: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
 (We introduce Ourselves.) 
  

1. Background. 
2. So, now let’s discuss about your background. 

a.                           Age range: 40-50 
b.                           Educational background: A nurse, studied in Germany before moving to 
Denmark 
c.                            Years in this position: 6 and a half years. 
 
What did you do prior to this? 
I worked at an emergency room at a smaller hospital in Copenhagen. 
  
SHARED GOALS: a.Do these people have the same work goals as you? 
Yes, yeah. 
b.How would you characterize your goals – functional goals (different goals for 
nurses vs paramedics?), or shared goals? Could you elaborate about this? 
I think mostly shared. But, I think paramedic looks differently on some cases than I would 
do. For example, if it’s a traffic accident, a paramedic has, I think, more, umm, let me call it 
more pre-occupations than I have. The paramedic would be interested in different things 
than I know about, because they sit on the emergency car with the doctor and paramedic. 
Not an ambulance, an emergency vehicle that they sit in an work from. So they have more 
practical experience than I have. 
 
SHARED KNOWLEDGE: 
a.How much do other staff (paramedics/nurses) know about your job? 
I think we share a lot of nurses. And then it’s the same difference again. As a nurse, you 
have practical knowledge from the hospital which the paramedics don’t have. And they 
know things we don’t. So if I have a doubt, I would ask them. So if it’s small children, or 
someone calling with gynecological problem, sometimes they would ask me. 
 
Then, what kind of knowledge do you require to do your job – is it common 
knowledge among all staff, or more specialized to your specific role? 
If you mean by all the staff including dispatch, then it is specific. You would work in a 
specific ward and have specialized experience from there. It’s not the typical heart patient. 
There can be many emergencies or what do people experience as emergencies – so it helps 
to have knowledge from a wide range of topics. 
 
Is it usual that as a nurse you rotate in wards? OR you have specific ward? 
It depends. Some nurses, they find ‘their’ ward after they finish their studies. And others 
take time to find their specialty. And sometimes it’s nice to change your specialty. 
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Sometimes you find another specialty that’s nice to work there. I have some colleagues 
working in, how do you call it, anaethesia nurses, or intensive nurses, and they have been 
there for many years. 
 
b.We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
No. I use the Index, because it’s very clear, and easy to use. And you can start from the top 
and go down to less and less emergency – or the other way around and find more and 
more emergency. But it’s still very helpful to have your own experience, because sometimes 
the patient doesn’t match the Index. And sometimes you have to rely on your stomach, 
what the patient is saying, my gut feeling, is this is is more emergency than the index is 
telling me. I wouldn’t want to do this without my experience, and I wouldn’t want to do 
this without the Index. 
  
Do you experience the patients are nervous as you are asking so many questions 
over the phone?  
Yes, yes. 
 
How do you try to explain this? 
I try to say this is part of making the best decisions and need to ask some more questions to 
have the possibility of giving better guiding in first aid. But it happens if someone is really 
stressed, they don’t like at all answering questions, or they say ‘ahh, what do you want?’ 
Some questions I am obliged to ask. Some questions I ask to understand the patient better. 
Is this something the patient is born with, or is it something new? Continue asking 
questions that we feel is better for the diagnosis. 
 
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 
Yes, I do. 
 
Let’s talk about communication in your workplace. 
  
FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
Normally, we communicate all the time. Either because you’ve just had a call which was 
maybe disturbing, or maybe you were in doubt, or something interesting which you 
wanted to share. Sometimes also to, how you say, to share your thoughts, and get them to 
tell you where you were right and would have done the same thing. And if the patient calls 
again, then you can discuss what did you do and what did you talk about. And it’s, we talk 
together all the time. Maybe if there are many calls all at once, then the talking gets a bit 
less and very much less focused. I can see there are 3 calls on the screen that nobody has 
answered, so I take this one and you take that one. So there is cooperation. And you also 
speak to dispatch. If there are many calls, then sometimes you don’t walk across to the 
dispatch colleagues. 
I wouldn’t call it formalized communication. Maybe it’s a bit more formalized when I talk 
to the emergency doctor that is here, whom we can ask for guidance. Before I start talking 
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to him, I think about ‘do I have all the facts, do I know what’s important in this case, how 
can I make this as short and concise as possible?’ 
 
Why does this difference in approach happen? 
Yeah, maybe because he has a different kind of authority, so out of respect you could say I 
do this. 
  
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 
giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
Well, that can happen if the patient has spoken to one of my colleagues and my colleague 
is trying to figure out what to do with the patient and the patient cuts the line and then 
calls again. So the call is removed from the screen and when thee patient calls back, I have 
to find out what to do again. 
 
So you don’t start from the beginning when a patient calls back? 
Sometimes. Sometimes. If the patient doesn’t want to give information, or, if the patient is, 
I don’t know how to put this nicely… difficult to talk to. Sometimes it’s better to wipe the 
slate clean. Maybe if the patient didn’t speak well with one of my colleagues, he will speak 
better with me. 
 
How often would you say you experience this disjointedness? 
Not that often. Not once every shift, maybe once every other shift. The night shift especially 
and the weekends, they can be a bit more difficult in communication. Weekends and 
nights, maybe patients are intoxicated by alcohol or drugs, and then communication gets 
difficult. Usually a friend or bystander is calling for them. 
  
ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way? 
Yes, I would say so. 
  
PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in 
these groups try to solve the problem, or try to determine whose fault it was? When 
you have challenges, for example - if you give incorrect information to an 
ambulance driver, what happens – do people point fingers, or guide constructively? 
Do you receive a weekly or daily feedback of your performance in taking phone 
calls? 
You try as fast as possible to make the, to give the right information. When that is clearly, 
then you can find out how did this happen. Then you try to avoid the mistake the next time. 
The most important thing, for example, if the wrong address is given to the ambulance, 
then the most important thing is to get the right address. 
 
Do you receive any feedback about your performance? 
Yes, there are ‘status’ meetings – how the situation is right now and where are we. It’s 
supposed to be twice a year. But there have been some administrative change, but twice a 
year, you pick out 10 calls you’ve had, and reflect on what went well and did not go well. 
That’s the formal one. Ad the informal is when you’re sitting here, and for example, if you 
have a cardiac arrest and you had a very good person on the other end of the line, and they 
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were giving you all the information that you need and the communication was really good, 
then you get feedback right away that it was really good. Or sometimes they tell you ‘you 
think it went like this, but this is what really happened’. You can afterwards see which type 
of ambulance – was it with siren and blue lights on, or without lights, or did they leave the 
patient at home because it wasn’t anything at all? And if it was something interesting or 
strange, then I might go to the dispatch and ask them what was the problem. There is 
constant follow up to see what is happening. 
  
Let’s talk about some of the challenges that you experience in this job. 
 What kinds of challenges do you have in this job? 
Hmm. Biggest challenges? Umm. To have enough ambulances for all the cases. To, umm… 
hmm. Maybe also to get the, um, to get the right information as fast as possible. It’s not 
always the easiest part. And then also, when talking to other nurses, for example, at 
hospital or houses for the elderly, it’s not, they, I have the impression, that they sometimes 
feel maybe not respected, or they don’t want my help. If they have a cardiac arrest for 
example, I tell them I can help you, I stay on the phone and you start the chest 
compressions, and I’ll stay in the background. Most of them don’t like this, they don’t see 
me as a helping person, but more that there is a competition between us. 
 
So, we have heard that there is an upcoming technology that will be implemented in 
this unit. And it’s supposed to help you identify when someone is calling with a 
cardiac arrest episode. Have you heard about this upcoming machine-learning 
project? What have you been told about this technology? 
I thought that it is better than humans to recognize cardiac arrest with voice and 
breathing, and yeah, it catches earlier than I can catch signs for possible cardiac arrest. 
And, there is something about the pop-up which can guide me to give better chest 
compressions, or tell me to give them a better rhythm for chest compressions. Because 
now, when a person with the patient gives chest compressions, then I start to count with 
the person. But it’s easier to do this and remember how to do this, when someone told us 
that there’s a pop-up with a heart that helps with the counting by blinking on the screen. 
Currently we sit with a click-click-click on the screen to count the compressions, and I can’t 
do that. 

  
How did you feel when you first learned about this technology? 
 I thought, fine, let’s get all the help we can get. And if that machine is better than me, or 
faster than me in identifying cardiac arrest, then fine. 
But then I thought, if that machine can get better cardiac arrest than me, then what is my 
role? But right now, I see only advantages, the faster we can help the patient, then the 
better it is. I see it as an assistive technology, that is how I look at the machine now. 
 
What changed your mind? 
Well, I am sitting here because of my experience. And the machine has been trained to 
recognize voice. So it’s better recognition, but it does not have the rest of the experience 
that I have.  I can work without the machine, but the machine can’t work without me! 

   
Have you had experience with an assistive technology in the past while working in 
healthcare? 
No. 
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With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
Well, I would expect that I can, earlier than before, start people in giving chest 
compressions, or to, yeah. Or to, save 15-30 seconds and start them up earlier than before. 
And right now, I can’t really see how that would help me in difficult situations, because I 
still have to, umm, I still have to tell the people that it is probably still cardiac arrest. And 
they will tell me ‘but the person is still breathing’ and I have to still convince them to start 
compressions now, and that’s something the machine can’t help me with. I expect the 
machine will be able to identify the symptoms earlier, or give me indication earlier than I 
would see it. But even if the machine is 30 seconds is faster than me, if the person on the 
other side doesn’t want to give compressions, that’s my problem. It’s a problem if the 
person on the line challenges you about whether what’s happening. If a person can talk, 
it’s not cardiac arrest, but if a person is still breathing, it could still be cardiac arrest. 
 I could imagine a lot of data you could learn of, for the organization here. Maybe what’s 
the machine reacting to, or what was the, uh, I don’t know if that’s possible, but if you 
could afterwards get the data on how the machine discovered this is cardiac arrest 30 
seconds before I did, I don’t know if it’s possible, but what did convince the machine that 
this is cardiac arrest, and why didn’t I see it. 
  
Specifically, anchoring the discussion in the relational coordination theory: 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in 
the respect shared between staff in this unit? 
Well, I think it could make us even better in recognizing cardiac arrest, all of us. And we 
have the goal to get better, especially in treating cardiac arrest, so yeah, I would expec 
that it could help us. 

  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
No, not really. Maybe I don’t have the imagination right now since I haven’t used it. 
  
This technology is designed to identify cardiac arrest specifically. How would you 
feel if the technology were to apply to all diagnoses beyond just CA? 
 Hmm. First, I don’t have the imagination to see how it would be possible, but I think in the 
future it will be possible. With cardiac arrest, if the machine can listen to 100s of 
thousands of calls, and learning what it’s about, then, I think at some stage it could be 
almost as good at this job as I am. But I still have my stomach feeling. And it’s difficult for 
me to imagine that the machine can combine these things and also, in terms of 
communication. If I was a patient and communicate with a machine? 

   
How do you see this technology affecting your role in this job? If you were to think 
about this upcoming technology on a scale, with one side being “helpful” and the 
other being “threatening” - How do you view it along a scale from “help” to “threat”? 
Right now? As a help. 
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Is there something that could happen to change your view of it along this spectrum? 
Yeah, for example, if it gets more, umm, a more active part. Like, um, if for example we at 
some point get to, I decide this is THIS, and the machine can override me and say it’s 
something different. I think I would then feel no longer useful, and I think I would see it as 
a threat. 

  
If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
That’s a bit difficult, because I haven’t used it actually yet. But, yeah. Right now, I see it was 
a helping function. So I’m looking forward to try to use it. 
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today.  
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i.Nurse 9: INTERVIEW GUIDE (40’) 
  
Thank you for taking the time to meet with us today for a 40-minute discussion. We 
are particularly interested in how your relationships and communication are 
related to your role in the workplace, and how this related to your perceptions in 
working with this new alert program to identify cardiac arrest. So, we would like to 
ask you about 2 dimensions of your work: the relationship at your workplace, and 
the communication at your workplace. 
 (We introduce Ourselves.) 
  
1.Background. 
2.So, now let’s discuss about your background. 
a.                           Age range: 50-60 
b.                           Educational background: I’m a nurse with the intensive care speciality, 
worked with that for 17 years. I got fed up with patients, so I tried something else by 
coming here. For 23 years I worked in a hospital. It is getting harder and harder to work 
with after the new Sundhedsplatform implementation. It causes problems with patient 
medication. 
c.                            Years in this position: Here? I have been here for, let’s see. I was here for 2 
years from ’11-’13, then I was away, and I came back in ’14. So I’ve been here another 3 
and a half years this time. 
   
Let’s talk about your relationships in your workplace.  
What are the relationships that you have in this workplace - Who are the other 
people that you interact and coordinate with as part of your job? 
Well, it is mostly my nearest colleagues, which are nurses and paramedics. And then the 
doctor of course. And then the dispatchers who work the ambulances know which 
ambulances to send. But I communicate mostly with the nurses around me. And if you 
doubt anything, you ask them first. 
SHARED GOALS: a.Do these people have the same work goals as you? 
I would think so. We haven’t really discussed it, but we’re here to do the best we can for the 
people in need. 
 
Have you ever found yourself realizing that you have conflicts – colleagues doing 
jobs in a different way? 
Sometimes you can explain you did something a certain way, but it’s not that often. 
 
b.How would you characterize your goals – functional goals (different goals for 
nurses vs paramedics?), or shared goals? Could you elaborate about this? 
It’s hard to say about the dispatch, because… Well, my goal is to do the best for the one I’m 
talking to right now. I don’t know that much ahead. But you always have to think about if 
you send this ambulance out to this one, then someone else’s ambulance could be delayed if 
there isn’t ambulances enough because of sending one to a lesser emergency. OF course in 
the end, we all want to do the same. We want to help the citizens. 
 
SHARED KNOWLEDGE: 
a.How much do other staff (paramedics/nurses) know about your job? 
Well, I hope they do know a lot about it. But. I’m not sure about the dispatch because they 
sometimes ask questions of ‘is that really necessary?’ or ‘why did you do that?’ they don’t 
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have the health background to know the stuff we know. It’s for me to decide, and 
sometimes I have to ask the doctor. I think the paramedics, because they go to the hospital 
with patients, they know a lot about what we do. But they have a different way of asking 
the questions. With some things like accidents, they are very sharp and know exactly what 
to do. But with more things like feelings, I think nurses are a better to ask the right 
questions – we have a lot of communication in our education. The nurses are like, if there is 
any doubt, we will always think the worst scenario. We are the front line and politicians 
are looking at us all the time. So we have to watch our back. Of course we get the most ill 
people, the worst cases, we are more on the spot. 
b.We understand that you use the Danish Index (Dansk Indeks) to help identify the 
health problems that people call about. Do you feel that the Index provides you with 
enough information as you answer calls? 
It is a big help, but of course sometimes you use the knowledge you have from your 
experience in hospitals. Of course we have rather strict guidelines, so you have to follow 
them. But if you have to only follow guidelines and push a button, then anybody could do it. 
So of course you have to have this healthcare background to be able to interpret some of 
these symptoms. It’s very important that you know these things. And it’s nice to talk to the 
patient... He says, ‘oh I can’t catch my breath’ – but if the sentences are long, then you 
know it can’t be that bad. I use the index a lot. I’ve used it so much that I’ve memorized 
what is in it. Some things are not very often, so you have to be careful and check and go 
back to see what you could have done differently. We now have a system where we can 
listen to our voice logs. We haven’t been able to do that before, but now we can do that. 
  
How long has that been in place? 
Oh, only a few weeks. 
 
MUTUAL RESPECT: How much respect do you get from these people? Do you feel 
respected in the work that you do? 
I think mostly there are. There are always someone who thinks they know everything, you 
know the type. That really sort of pisses me off. But mostly I think we respect each other 
and help each other. We know we have strong different areas, so it’s nice to ask ‘can they 
handle this in the small hospitals, do I need to send an ambulance?’ And it should be like 
that. 
 
Let’s talk about communication in your workplace. 
 FREQUENT COMMUNICATION: How often do you communicate with these people? 
How’s your communication throughout the day? Is there a peak period, or is it more 
flat? Can you clarify about the peak period? What is the main method of 
communication? 
Nurses; also I talk to the doctor. If it something technical is going wrong, then I talk to the 
nearest leader, like if there I an issue of whether an issue is the responsibility of the police. 
You also talk to dispatcher if you have problems locating the address, since they know the 
area better and I am not from here. I communicate with the people who make the 
schedules, and the ones who sort of, umm, I don’t know what it’s call. We have one system 
where we can see our work schedule. But what they tell the payroll can lead to mistakes in 
inputting the information about the hours that were work. 
   
TIMELY COMMUNICATION: When you communicate with other people in the 
organization, timely communication is crucial, but do you ever experience delays in 



Copenhagen Business School  Master Thesis 2018 

140 
 

giving/getting information? Do you experience that you give or receive inaccurate 
information? Do the people in these groups communicate with you in a timely way? 
 Yeah, well, it depends. Not when you have them directly on the phone talking. But 
sometimes you have someone who’s not actually with the patient. So you have to ask for a 
phone number to call someone with the patient. But it’s still nice to call because there can 
be mistakes, so you want to talk to someone near the patient. Sometimes a receptionist 
might be handed off the responsibility of talking about the patient - it’s important to call 
back because we need to learn some more of the one calling us is not with the patient. 
 We have this new 112 app so we can locate people within 3 meters. Someone at Christmas 
called us from Hvidovre Hospital, at a rooftop, and he was so drunk that he had woken up 
after a few hours and thought he had broken his leg. And they were driving around the 
hospital looking for this man. And he was sobering enough to be able to download the app 
and we found him. 
  
ACCURATE COMMUNICATION: Do the people in these groups communicate with you 
in an accurate way? 
I think it’s quite accurate. Because we have sort of the same mindset in many ways. When 
you work here, you have to be quite strict. You need to get the right information. You need 
to cut through and know things now. If you focus on other stuff, you miss something. I tell 
people on the line, I need to know where they are and are they breathing. I don’t care if he 
was in the hospital for tumors last year. 
  
PROBLEM-SOLVING COMMUNICATION: When there is a problem, do the people in 
these groups try to solve the problem, or try to determine whose fault it was? When 
you have challenges, for example - if you give incorrect information to an 
ambulance driver, what happens – do people point fingers, or guide constructively? 
Do you receive a weekly or daily feedback of your performance in taking phone 
calls? 
 Well, that depends. If I made a mistake, I would think what I have done wrong. But we 
usually try to solve the problem. 
   
Let’s talk about some of the challenges that you experience in this job. What kinds of 
challenges do you have in this job? 
 Ahh… it depends on what you mean. There are different challenges. One challenge is that 
you are the first line, actually talking to people who might be dying when you’re talking to 
them. So you really have to be sharp and get the point quickly. And also because we have 
this political observation, they’re very strict. If you make a mistake, it might be a headline 
the next day. When dealing with people, mistakes happen. We are very vulnerable. It’s a 
challenge I like, in a way. Someone might look at the board and see there are 4 people 
‘green’, and they say ‘you’re not busy.’ But really we are discussing a child from a call a few 
seconds ago who was very ill. We have to be very quick between calls. 
So, we have heard that there is an upcoming technology that will be implemented in 
this unit. And it’s supposed to help you identify when someone is calling with a 
cardiac arrest episode. Have you heard about this upcoming machine-learning 
project? What have you been told about this technology? 
 I have been told that it is sort of recording all incidents so that they will see if there are 
certain guidelines in these incidents where you have cardiac arrest. I guess sometimes they 
are there without us knowing, which is why they want to use this tool – so you can see 
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these things or catch them earlier. I think it’s interesting to see how much we miss and if 
we miss anything. 

  
How did you feel when you first learned about this technology? 
At first, I was a bit skeptical. I thought ‘well, soon we’ll be out of a job’ But I don’t think so 
now. It is a tool, it can’t replace a living person, but it might give some directions about 
how to make decisions. But there’s a limit to how much you can take because we have 
several pop-ups coming at the same time across your 4 screens. In the wards, you don’t see 
them that often, but here we might see them once a day. So maybe it will see something 
that we don’t. 

  
Have you had experience with an assistive technology in the past while working in 
healthcare? 
Not like that, no. I left the hospital before the computerization. I love the paper. Writing 
the pulse and blood pressure down. But they don’t do that anymore, now it’s just recorded. 
  
With the upcoming machine learning project, what kinds of opportunities do you 
see for how these problems could be solved using that technology? And what would 
be the impact of those changes / as potential gains 
For you personally as a worker? 
For the quality and timeliness of response to the patients? 
For the overall team/organization? 
I see the opportunities that we’ll get more things and get it faster – but that is just a guess. 
Maybe it would be interesting if we think cardiac arrest, but the machine doesn’t. It would 
be interesting to see that. So it’s interesting if it gives false information, maybe it could cost 
lives in another way, by causing delays. Because we don’t have that many ambulances, and 
we have to make it work with that. 
Each station has 2 or three ambulances. On the scale of 15-20 stations where ambulances 
can be deployed. It is very expensive to send an ambulance, it costs 4000-5000kroner when 
you account for staff and equipment. 
  
Specifically, anchoring the discussion in the relational coordination theory: 
Re/ RELATIONSHIPS: Do you think it can help you to align shared goals/shared 
knowledge? If so, in what way? How do you feel that this could lead in a change in 
the respect shared between staff in this unit? 
I’m not sure it will change among the colleagues. We’ll still talk about the same problems 
in the same way. But I hope that it can be a good help for us. 

  
Re/ COMMUNICATION: Do you see an opportunity for this technology to change 
communication among your group? If so, in what way? 
I don’t know. I think that if you have your call, you send the response, you do your job. So if 
things work out, then maybe you don’t talk about it because then you have the next call. So 
you only talk about the things that are very strange, or bad, or go wrong. So if the machine 
helps us, then I don’t think it will change a lot. 
  
If you were to think about this upcoming technology on a scale, with one side being 
“helpful” and the other being “threatening” - How do you view it along a scale from 
“help” to “threat”? 
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I don’t see it as a threat, but it might not be a great help. Help on some scale, but I can’t tell 
you how much.  
If you had the opportunity to choose whether to use this technology or not, which 
would you choose? 
I think I would give it a chance, just to see. They are talking about having cameras on the 
vehicles to see what they are doing, to improve if they are doing things wrong – I think 
that will be a bigger challenge. 
  
Those are all the questions that we have for you in this interview. 
Thank you for your time and willingness to talk with us today.  
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10. Sample Codebook   
 
 A.    Relational Coordination 

1.          Professional Relationships (eg who do they coordinate with?) 
“I think of course you work individually, but you also work in the group. My colleagues and 
I use each other, when we have a doubt. We also use doctors. Everybody is open and even if 
you have a long background, we still need to ask each other.” (Nurse 1, Appendix 9a) 
  
“If a patient calls back, I use what my colleague has written, but I also add new 
information. Sometimes I go and ask my colleague if I am not sure… Sometimes I hear 
something my colleagues didn’t hear. So we exchange information.” (Nurse 1, Appendix 
9a) 
 
“My colleagues are the nurses, paramedics, doctors, our head doctor AMK, and nurse 
dispatchers which have all kinds of education background. Outside the house, it’s people in 
the ambulances, paramedics, doctors, nurses in the primary care. All sorts of 
professionals.” (Nurse 6, Appendix 9f) 
  
“Mostly the nurses I am sitting with daily.” (Nurse 7, Appendix 9g) 
  
‘’During the day, colleagues. And daily leader/coordinator. Dispatchers sending out 
ambulances. One doctor who’s head of the Akutberedskabet. Doctor has connection to 
different hospitals and different ambulances.’’ (Nurse 5, Appendix 9e) 
  
“If there’s any big accident or catastrophe, he is also the doctor in charge .He is connected 
to the other emergency catastrophe staff in this area. And we also consult him if we make 
a response, if we are in doubt. “ (Nurse 5, Appendix 9e) 
  
“Well, it is mostly my nearest colleagues, which are nurses and paramedics. And then the 
doctor of course. And then the dispatchers who work the ambulances know which 
ambulances to send. But I communicate mostly with the nurses around me. And if you 
doubt anything, you ask them first.” (Nurse 9, Appendix 9i) 
 

2.           Shared Goals?  
“Probably, yes I think I do [have shared goals]. We are sitting here because we want to 
help people in the worst situation. Most of us come with emergency experience working 
with people inside the hospital. We all have the same need to take care of  people.” (Nurse 
6, Appendix 9f) 
  
“[Do you have a personal goal that you would like to achieve outside of your team?] 
To take care of the caller outside of the team. To make (Nurse 7, Appendix 9g) 
 the right decision very fast.” (Nurse 6, Appendix 9f) 
  
“[Do you think your colleagues share such similar goals as you?] Yes, I hope so.” (Nurse 6, 
Appendix 9f) 
“Yeah, I think so… Mostly shared goal, we are working for the shared goal… To serve the 
people who contact us, and send the right kind of ambulance for the people. We have to 
decide which ambulance is needed in this case.” (Nurse 7, Appendix 9g) 
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  [Do these people have the same work goals as you?] 
 “Yes – we are going to help people.”(Nurse 4, Appendix 9d) 
  
[Do these people have the same work goals as you?] ‘’50/50 – sometimes we are individual, 
sometimes we work as a group’’ (Nurse 3, Appendix 9c) 
  
[Do these people have the same work goals as you?] “I hope so! I think generally we have 
the same goals of course” (Nurse 5, Appendix 9e) 
  
“Yes, yeah.” (Nurse 8, Appendix 9h) 
  
“ I would think so. We haven’t really discussed it, but we’re here to do the best we can for 
the people in need. 
 [Have you ever found yourself realizing that you have conflicts – colleagues doing jobs in a 
different way?] 
 Sometimes you can explain you did something a certain way, but it’s not that often.” 
(Nurse 9, Appendix 9i) 
  

3.           Functional Goals (different for nurses vs paramedics?) 
(ALSO CODE AS DANISH INDEX) “I think both [shared and functional goals]. Because we 
have the Danish index. These are guidelines that we have to work from to make our 
decisions. Paramedics are standing at the street. We have wider knowledge of diseases and 
are standing at the hospital. When we put them together, we make a good team to give the 
best service for the people in the region.” (Nurse 6, Appendix 9f) 
  
“It’s the same role we have [across nurses vs paramedics], so they know exactly what I’m 
doing. We know more about diseases, they know more about handling people in the 
streets. So together we’re a good team. 
  
[Then, what kind of knowledge do you require to do your job – is it common knowledge 
among all staff, or more specialized to your specific role?] 
 
There’s a common knowledge. We work from the same indexes, worksheets. Most of us 
have been in emergency departments. And that’s important I think. 
 
[Do you all receive the same training when you first start here?] 
No. Nurses get more training in communication. Paramedics have 2-3 weeks side-by-side 
learning. Now we have a communication, what do you call it, course for 5 days. And the 
paramedics are also with us there, I think 4 of them have just started with us now. 
 
[Have you done it?] 
Yes. 
 
[Was it useful?] 
Yes, very. We learned about our personal trigger points, which we all have because we’re 
all human. And it’s important to be aware of what triggers us and what we can do to stop 
it.” (Nurse 6, Appendix 9f) 
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[ How would you characterize your goals – functional goals (different goals for nurses vs 
paramedics?), or shared goals? Could you elaborate about this?] 
 “It is a community. We all have the same purpose that we want to get the right help and 
service as good as possible and as fast as possible with the right assistance, the correct 
assistance. We have different goals for our talks on the phone – the dispatchers have so 
many they should be there so fast. But in the end, we all work together for the same 
purpose” (Nurse 5, Appendix 9e) 
  
“ I think [we have] mostly shared [goals]. But, I think paramedic looks differently on some 
cases than I would do. For example, if it’s a traffic accident, a paramedic has, I think, more, 
umm, let me call it more pre-occupations than I have. The paramedic would be interested 
in different things than I know about, because they sit on the emergency car with the 
doctor and paramedic. Not an ambulance, an emergency vehicle that they sit in an work 
from. So they have more practical experience than I have.” (Nurse 8, Appendix 9h) 
“It’s hard to say about the dispatch, because… Well, my goal is to do the best for the one 
I’m talking to right now. I don’t know that much ahead. But you always have to think 
about if you send this ambulance out to this one, then someone else’s ambulance could be 
delayed if there isn’t ambulances enough because of sending one to a lesser emergency. Of 
course in the end, we all want to do the same. We want to help the citizens.” (Nurse 9, 
Appendix 9i) 
 

4.           Shared Knowledge 
 “Working in 112, it’s not knowledge that anyone can have as a nurse – you need a 
background as an emergency nurse. I have a husband here who works as a paramedic, so 
they have a different experience and knowledge.” (Nurse 1, Appendix 9a) 
  
“It’s the same role we have, so they know exactly what I’m doing. We know more about 
diseases, they know more about handling people in the streets. So together we’re a good 
team. 
Then, what kind of knowledge do you require to do your job – is it common knowledge 
among all staff, or more specialized to your specific role?” (Nurse 6, Appendix 9f) 
  
“There’s a common knowledge. We work from the same indexes, worksheets. Most of us 
have been in emergency departments. And that’s important I think. 
  
[Do you all receive the same training when you first start here?] 
No. Nurses get more training in communication. Paramedics have 2-3 weeks side-by-side 
learning. Now we have a communication, what do you call it, course for 5 days. And the 
paramedics are also with us there, I think 4 of them have just started with us now. 
  
[Have you done it?] 
Yes.” (Nurse 6, Appendix 9f) 
  
[How much do paramedics know about your job?] “A lot, I think. We are doing the same 
thing, sitting together, exchanging news. They know the same as we do.” (Nurse 7, 
Appendix 9g) 
  
[common knowledge, or specific?] “I think it’s specific. Most of the nurses sitting there are 
emergency nurses coming from emergency wards or anesthesia.” (Nurse 7, Appendix 9g) 
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“You can’t be educated for just a year and do this job. When you start the job here, you get 
a course in communication, and everyone receives the same training.” (Nurse 4, Appendix 
4d) 
“They have a knowledge, but it could be better I think. Better knowledge of my work. 
Sometimes dispatchers for instance are question why we send an ambulance for a person.” 
(Nurse 3, Appendix 9c) 
  
“When I have this position, they know what my job is. But of course the dispatchers they 
don’t know my, they don’t know all of it. But mostly it’s very easygoing. And sometimes you 
explain why you think it should be this kind of response. But they’re not supposed to ask. 
But when they ask, it’s mostly because they are busy in ambulances. So maybe they see we 
could do it differently, maybe we could get easier transporter” (Nurse 5, Appendix 9e) 
  
“I think we share a lot of nurses. And then it’s the same difference again. As a nurse, you 
have practical knowledge from the hospital which the paramedics don’t have. And they 
know things we don’t. So if I have a doubt, I would ask them. So if it’s small children, or 
someone calling with gynecological problem, sometimes they would ask me. 
[Then, what kind of knowledge do you require to do your job – is it common knowledge 
among all staff, or more specialized to your specific role?] 
If you mean by all the staff including dispatch, then it is specific. You would work in a 
specific ward and have specialized experience from there. It’s not the typical heart patient. 
There can be many emergencies or what do people experience as emergencies – so it helps 
to have knowledge from a wide range of topics. 
[Is it usual that as a nurse you rotate in wards? Or you have a specific ward?] 
It depends. Some nurses, they find ‘their’ ward after they finish their studies. And others 
take time to find their specialty. And sometimes it’s nice to change your specialty. 
Sometimes you find another specialty that’s nice to work there. I have some colleagues 
working in, how do you call it, anaesthesia nurses, or intensive nurses, and they have been 
there for many years.” (Nurse 8, Appendix 9h) 
  
Maybe it can fit in Mutual Respect“What we do, the paramedics and nurses, because of 
our education and training. They have a lot of years training on the street, and those 
sitting here, those who are driving, they only come out to the big things and assist and 
anesthetic doctor on the street. We have specialized emergency skills. You know, we don’t 
come from a children’s ward in an old county. We have seen a lot of similar patients who 
have gotten hurt and come t the emergency room.” (Nurse 5, Appendix 9e)   
  
Also relevant to ACCOUNTABILITY: “Well, I hope they do know a lot about it. But. I’m not 
sure about the dispatch because they sometimes ask questions of ‘is that really necessary?’ 
or ‘why did you do that?’ they don’t have the health background to know the stuff we 
know. It’s for me to decide, and sometimes I have to ask the doctor. I think the paramedics, 
because they go to the hospital with patients, they know a lot about what we do. But they 
have a different way of asking the questions. With some things like accidents, they are very 
sharp and know exactly what to do. But with more things like feelings, I think nurses are a 
better to ask the right questions – we have a lot of communication in our education. The 
nurses are like, if there is any doubt, we will always think the worst scenario. We are the 
front line and politicians are looking at us all the time. So we have to watch our back. Of 
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course we get the most ill people, the worst cases, we are more on the spot.” (Nurse 9, 
Appendix 9i) 
  

5.           Mutual Respect? 
 “I think so, I feel respected doing this work. Sometimes when the nurses are very busy at 
1813, it can be difficult for them to understand why we have to be in 112. Because on the 
screen you may see 4 people doing nothing, but in half a minute we can have calls and it 
can become a problem.” (Nurse 1, Appendix 9a) 
  
“We have some issues with paramedics. It’s a new organization, usually it’s the paramedics 
who have been here, and the nurses are newer here, so there’s an idea that ‘you guys are 
nurses, and don’t know anything about what is going on out there’. It’s the same with the 
ambulances, if an ambulance is thought to be called unnecessary, then they say it must be 
a nurse who called it.” 
  
“Maybe there’s a gap in the communication you share? 
Yes, they are not aware of exactly what we do in here. It’s a difference with our colleagues 
outside in the street. 
How do you know their perception of your job here? 
Oh, we talk together in here. Somethings we hear from the leaders – what’s the culture, 
areas to work on, things like this.” (Nurse 6, Appendix 9f) 
  
[Do you feel respected in the work that you do?]  ‘’Yes’’. (Nurse 4, appendix 9d) 
  
 “I think the leaders of 1813 really don’t know what we are doing. And there is a problem 
there.” (Nurse 3, Appendix 9c) 
  
“No, we don’t have enough respect. I think the leaders of 1813 really don’t know what we 
are doing. And there is a problem there. 112 and 1813 are two different groups with 
different leaders.” (Nurse 3, Appendix 9c) 
  
“Yeah, yeah.” (Nurse 7, Appendix 9g) 
  
“Yeah, I think generally. If there should be one little bit, sometimes it would be the 
paramedics. Sometimes they don’t understand why we choose what we choose. Sometimes 
they are driving out and want to have a discussion” (Nurse 5, Appendix 9e) 
  
“Yes, I do.” (Nurse 8, Appendix 9h) 
  
“I wouldn’t call it formalized communication. Maybe it’s a bit more formalized when I talk 
to the emergency doctor that is here, whom we can ask for guidance. Before I start talking 
to him, I think about ‘do I have all the facts, do I know what’s important in this case, how 
can I make this as short and concise as possible?’ 
[Why does this difference in approach happen?] 
Yeah, maybe because he has a different kind of authority, so out of respect you could say I 
do this.” (Nurse 8, Appendix 9h) 
  
“I think mostly there are. There are always someone who thinks they know everything, you 
know the type. That really sort of pisses me off. But mostly I think we respect each other 
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and help each other. We know we have strong different areas, so it’s nice to ask ‘can they 
handle this in the small hospitals, do I need to send an ambulance?’ And it should be like 
that.” (Nurse 9, Appendix 9i) 
  

6.           Frequent Communication (Frequent or not?) 
 “When there’s te most communication? It goes like this [waves finger]. So it’s hard to say 
when we do it the most. In light, there is more quietness. We don’t have that much time. 
We don’t have as much time to talk as we might wish. We can’t say ‘I’ve just had a bad call, 
what is your opinion about this?’. 
  
When you can talk, what do you talk about? 
Social, private, about the calls, sometimes nothing.” (Nurse 6, Appendix 9f) 
  
“Normally at mornings there’s more silence, so we can talk between calls. Some days we 
practically don’t talk because we are answering calls all the time. Main method is just 
talking at our desks, we are sitting so close so we can do that.” (Nurse 7, Appendix 9g) 
  
“From one desk to the next, just talking. All day. “ (Nurse 5, Appendix 9e) 
 
(ALSO relevant to timely communication) “Normally, we communicate all the time. Either 
because you’ve just had a call which was maybe disturbing, or maybe you were in doubt, or 
something interesting which you wanted to share. Sometimes also to, how you say, to 
share your thoughts, and get them to tell you where you were right and would have done 
the same thing. And if the patient calls again, then you can discuss what did you do and 
what did you talk about. And it’s, we talk together all the time. Maybe if there are many 
calls all at once, then the talking gets a bit less and very much less focused. I can see there 
are 3 calls on the screen that nobody has answered, so I take this one and you take that 
one. So there is cooperation. And you also speak to dispatch. If there are many calls, then 
sometimes you don’t walk across to the dispatch colleagues.” (Nurse 8, Appendix 9h) 
  
“[I mainly communicate with] Nurses; also I talk to the doctor. If it something technical is 
going wrong, then I talk to the nearest leader, like if there I an issue of whether an issue is 
the responsibility of the police. You also talk to dispatcher if you have problems locating 
the address, since they know the area better and I am not from here. I communicate with 
the people who make the schedules, and the ones who sort of, umm, I don’t know what it’s 
call. We have one system where we can see our work schedule. But what they tell the 
payroll can lead to mistakes in inputting the information about the hours that were work.” 
(Nurse 9, Appendix 9i) 
 

7.           Timely Communication (Timely or not?) 
 ALSO A CHALLENGE: “Sometimes we are too busy and need help from a colleague to call 
up a neighbor and advise on how to do heart compressions or something. And there’s no 
one free.” (Nurse 6, Appendix 9f) 
  
“[Do you think you’re short on staff, is that the reason why?] 
I think we can always have more people answering the phones. If it’s an emergency, there 
are always peak periods, or periods where there’s nothing to do. What we do here is switch 
between 112 and 1813. When we sit at the 1813 phone, and we’re sitting with a caller, and 
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there’s a peak in 112, we can’t just leave. There could be people dying at the other end, not 
in the 1813.” (Nurse 6, Appendix 9f) 
  
“We are all the time getting disrupted by phone calls. So our talks can take hours because 
we get disruptions.” (Nurse 7, Appendix 9g) 
  
[How often does collaboration happen?] 
‘’Every day. We sit very close in the seating structure. Maybe they see something that I 
don’t see, and they suggest we should send a helicopter for this. And yeah, that’s a good 
idea! So everyone feels free to speak up if they need to.” (Nurse 5, Appendix 9e) 
  
[re/ delays in information] “Well, that can happen if the patient has spoken to one of my 
colleagues and my colleague is trying to figure out what to do with the patient and the 
patient cuts the line and then calls again. So the call is removed from the screen and when 
thee patient calls back, I have to find out what to do again. 
[So you don’t start from the beginning when a patient calls back?] 
Sometimes. Sometimes. If the patient doesn’t want to give information, or, if the patient is, 
I don’t know how to put this nicely… difficult to talk to. Sometimes it’s better to wipe the 
slate clean. Maybe if the patient didn’t speak well with one of my colleagues, he will speak 
better with me. 
[How often would you say you experience this disjointedness?] 
Not that often. Not once every shift, maybe once every other shift. The night shift especially 
and the weekends, they can be a bit more difficult in communication. Weekends and 
nights, maybe patients are intoxicated by alcohol or drugs, and then communication gets 
difficult. Usually a friend or bystander is calling for them.” (Nurse 8, Appendix 9h) 
  
“Yeah, well, it depends. Not when you have them directly on the phone talking. But 
sometimes you have someone who’s not actually with the patient. So you have to ask for a 
phone number to call someone with the patient. But it’s still nice to call because there can 
be mistakes, so you want to talk to someone near the patient. Sometimes a receptionist 
might be handed off the responsibility of talking about the patient - it’s important to call 
back because we need to learn some more of the one calling us is not with the patient.” 
(Nurse 9, Appendix 9i) 
  
  

8.           Accurate Communication (Accurate or not?) 
 “No, no confusion about what is being done or what is being said. If I don’t get anything, I 
just repeat it and we talk about it. I think it depends on how you deliver the message. We 
have some trouble with the dispatchers. They have their area, and we have ours. They need 
to have the car to send it out. We could have two different idea and that could give some 
issues.” (Nurse 6, Appendix 9f) 
  
“If there is a difficult decision and a person calls back, my colleagues and I respect each 
other’s decisions. If I take a call, it’s my call.” (Nurse 4, Appendix 9d) 
  
“Yes, no trouble understanding.” (Nurse 7, Appendix 9g) 
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“No confusion about what is being said. We have this closed-loop. As nurses, we are used to 
this closed-loop. They hear it and do it as fast as possible. Find someone to help, call a 
neighbor” (Nurse 5, Appendix 9e) 
  
“Yes, I would say so.” (Nurse 8, Appendix 9h) 
 
“I think it’s quite accurate. Because we have sort of the same mindset in many ways. When 
you work here, you have to be quite strict. You need to get the right information. You need 
to cut through and know things now. If you focus on other stuff, you miss something. I tell 
people on the line, I need to know where they are and are they breathing. I don’t care if he 
was in the hospital for tumors last year.” (Nurse 9, Appendix 9i) 
  
 9.           Problem-solving Communication (address the problem promptly vs finger-
pointing?) 
“Oh, I think we try to solve the problem together. But of course when things are tight and 
busy, sometimes it can come out a bit harsh. That’s how it is in the emergency area. We 
need to take decision in a very short time. Sometimes it goes quick and fast, and we have to 
talk about it afterwards. It happens once in a while. It’s getting better, there has been a lot 
of focus on it. 
  
[What has been done to enhance this communication?] 
Medical dispatchers try to have meetings together to have discussions. 
This is because we build personal relationships. 
  
Also, my leader recognizes that when I make a decision as a nurse, my decision counts. 
It’s good to have the support of your leader.” (Nurse 6, Appendix 9f) 
  
“[Is there any time that you received a phone call, and maybe you didn’t take the right 
decision? And maybe you had a colleague pointing this out to you] Yeah, yeah. 
[If that happened, how do you discuss this?] I say I have doubts, and ask about it. 
Sometimes I ask the doctor. So there’s a collaboration between doctors and nurses. 
[How often does this happen?] 
Whenever there’s a doubt. 
[I see there’s a board with upcoming events, such as the Distortion Festival. Do you have 
more calls at that time?] Yeah. And we may have one extra person working that day.” 
(Nurse 7, Appendix 9g) 
“Both ways. 
[What’s your experience?] 
I think normally, we want to solve the problem. It’s not about pointing fingers.” (Nurse 7, 
Appendix 9g) 
  
“Sometimes it is difficult as we are a big organization and new things happen over time 
and we have trouble. Sometimes with challenges management might not listen to those 
with the most experience. 
Sometimes people point fingers first and then do that in order to guide constructively.” 
(Nurse 4, Appendix 9d) 
  
“In quarterly meetings, we exchange information about how we work and exchange 
information about how we can solve to work easier or faster. But we want to do the right 
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thing. But it matters to the patient the time. It should happen fast, but it is also a matter 
that we shouldn’t make mistakes. We have to have very clear structures.” (Nurse 5, 
Appendix 9e) 
  
“We don’t have many problems like that. We always try to solve. The idea is not to make 
problem, but to solve them.” (Nurse 5, Appendix 9e) 
  
“You try as fast as possible to make the, to give the right information. When that is clearly, 
then you can find out how did this happen. Then you try to avoid the mistake the next time. 
The most important thing, for example, if the wrong address is given to the ambulance, 
then the most important thing is to get the right address.” (Nurse 8, Appendix 9h) 
  
“Well, that depends. If I made a mistake, I would think what I have done wrong. But we 
usually try to solve the problem.” (Nurse 9, Appendix 9i) 
   
B.   Other findings 

1. Comments about management / institutional structure 
“My leader recognizes that when I make a decision as a nurse, my decision counts. 
It’s good to have the support of your leader.” (Nurse 6, Appendix 9f) 
“When we sit at the 1813 phone, and we’re sitting with a caller, and there’s a peak in 112, 
we can’t just leave. There could be people dying at the other end, not in the 1813. I don’t 
support it as a decision, but it has to be done. We have to be loyal to the system.” (Nurse 6, 
Appendix 9f) 
  
“But we have a station where we answer the calls from 1813, and that can be a problem 
because suddenly there’s no one to answer the calls on 112. That can be a frustration.” 
(Nurse 1, Appendix 9a) 
  
“After 7 years, I use a lot of my experience. But I have to use the Index as well since that is 
the tool they are measuring my work at.” (Nurse 3, Appendix 9c) 

  
“[Does it ever happen to you that you receive a phone call about, say, a broken hip on 
Monday, and then on Wednesday a colleague points out a different suggestion you could’ve 
taken?] No, no. We don’t usually hear about what has happened in the past. We don’t 
follow up on incidents, we haven’t got the time for that. Rarely, we might hear a child died. 
It would be a very very interesting or serious incident in order to hear about it. 
[What about feedback from management?] 
It’s very rare, it doesn’t happen. I have been sitting today with my nurse, my boss, for 
evaluation purposes. It should be every half year. She was listening to 5-7 calls with me, 
and we were talking about the phone calls afterwards, and talk about how things were 
going, how I could do better.” (Nurse 7, Appendix 9g) 
  
[Also relevant to problem-solving communication] 
“[Do you receive any feedback about your performance?] 
Yes, there are ‘status’ meetings – how the situation is right now and where are we. It’s 
supposed to be twice a year. But there have been some administrative change, but twice a 
year, you pick out 10 calls you’ve had, and reflect on what went well and did not go well. 
That’s the formal one. Ad the informal is when you’re sitting here, and for example, if you 
have a cardiac arrest and you had a very good person on the other end of the line, and they 
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were giving you all the information that you need and the communication was really good, 
then you get feedback right away that it was really good. Or sometimes they tell you ‘you 
think it went like this, but this is what really happened’. You can afterwards see which type 
of ambulance – was it with siren and blue lights on, or without lights, or did they leave the 
patient at home because it wasn’t anything at all? And if it was something interesting or 
strange, then I might go to the dispatch and ask them what was the problem. There is 
constant follow up to see what is happening.” (Nurse 8, Appendix 9h) 
  

1. Accountability (of triage decisions and/or errors) and Action 
“We could have two different idea and that could give some issues. That’s how it is in the 
emergency area. We need to take decision in a very short time.” (Nurse 6, Appendix 9f) 
   
“If I can see that it improves cardiac arrest identification, then I would be happy to do it. I 
think it could be a big help. But I also have to see, if I answer the phone and I can’t identify 
it correctly, who has the responsibility [accountability]? Can I be blamed for using it or 
not? Someone has to take a decision in the beginning to make it clear. “ (Nurse 4, Appendix 
9d) 
  
[How often do you consult him for guidance?] “Maybe 3-5% of the calls. I write that I’ve 
consulted the response with him, and then he’s the one in charge of it. He’s an 
anesthesiologist and he has special training.” (Nurse 5, Appendix 9e) 
  
“When I make a decision, it is my decision. [it is not a group decision at that moment] They 
might come and ask if they see a need for improvement” (Nurse 5, appendix 9e) 
  
“Mostly if I’m going down on response compared to what index says. But here we are very 
independent and I am responsible for my decisions. If I consult him, that’s it. If he don’t 
agree about what I’ve written, then that’s it.  It’s my feeling and opinion that I’m more 
exposed as a nurse than a doctor would be” (Nurse 5, Appendix 9e) 
“That’s my job to sit and think that we don’t have ambulances enough. I have to send out 
when I think it’s necessary. Otherwise we compromise our performance. “  (Nurse 5, 
Appendix 9e) 
  
“[What if you receive a phone call, and your decision is that it’s not a cardiac arrest. But 
the machine says it is a cardiac arrest – have you thought about what to do in that case?] 
It’s hard to say. What are my safety – if I neglect, how does it affect me? It’s very difficult 
when we haven’t tried. So I’d like to know who takes the responsibility if you follow the 
alert versus if we don’t follow the alert.” (Nurse 7, Appendix 9g) 
   

1. Using the Danish Index 
 “I find it helpful. Sometimes when you are speaking, you send the response, but you always 
go into the index and see what the index tells you: are there more questions you could ask? 
Did you forget anything? I use both my experience and the index card.” (Nurse 1, Appendix 
9a) 
  
“I rely on the index, I use it every time. But, because of my education and knowledge, I can 
absolutely grade up or grade down. I might have a feeling, but if I have a feeling, then I 
would absolutely grade up.” (Nurse 6, Appendix 9f) 
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“[Do you feel that the Index provides you with enough information as you answer calls?] 
Yeah, I think so. With my own background knowledge, I think it’s okay. [Do you more 
heavily rely on your own expertise before you consult the index?] I think both. [Do you 
receive calls where you can’t use the index, and only rely on your experience?] Yeah, 
sometimes.” (Nurse 7, Appendix 9g) 
  
‘’We use the index. We have to use it. But I know it – sometimes I know what it says 
because I use it so much. But our employer demands that we use it.’’ (Nurse 4, appendix 
9d) 
  
“I think it is helpful, but maybe it doesn’t have enough information” (Nurse 3, Appendix 9c) 
  
“[Were you comfortable using the index in the beginning?] It was difficult. You have to 
learn it. And sometimes you’re on the phone talking, and its takes time to learn how to use 
it while you’re on the phone, not after the call, because you need to use it during the call.” 
(Nurse 7, Appendix 9g)” 
  
“Not always. But of course you can always find one that fits. Most of it fits, but sometimes 
you fall in-between. It’s a headline. So if you have symptoms that you can connect with. “ 
(Nurse 5, Appendix 9e) 
  
“Sometimes I have to put a higher response on the index. Sometimes I don’t explain why I 
don’t use that response to the doctor. I just do it and then explain.” (Nurse 5, Appendix 9e) 
  
“[Do you feel the Index has enough information?] No. I use the Index, because it’s very 
clear, and easy to use. And you can start from the top and go down to less and less 
emergency – or the other way around and find more and more emergency. But it’s still 
very helpful to have your own experience, because sometimes the patient doesn’t match 
the Index. And sometimes you have to rely on your stomach, what the patient is saying, my 
gut feeling, is this is is more emergency than the index is telling me. I wouldn’t want to do 
this without my experience, and I wouldn’t want to do this without the Index.” (Nurse 8, 
Appendix 9h) 
  
“It is a big help, but of course sometimes you use the knowledge you have from your 
experience in hospitals. Of course we have rather strict guidelines, so you have to follow 
them. But if you have to only follow guidelines and push a button, then anybody could do it. 
So of course you have to have this healthcare background to be able to interpret some of 
these symptoms. It’s very important that you know these things. And it’s nice to talk to the 
patient... He says, ‘oh I can’t catch my breath’ – but if the sentences are long, then you 
know it can’t be that bad. I use the index a lot. I’ve used it so much that I’ve memorized 
what is in it. Some things are not very often, so you have to be careful and check and go 
back to see what you could have done differently. We now have a system where we can 
listen to our voice logs. We haven’t been able to do that before, but now we can do that. 
 [How long has that been in place?] 
Oh, only a few weeks.” (Nurse 9, Appendix 9i) 
  
 

1. Attitude towards technology - usefulness, influence on 
relationships/communication, etc. 
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 “Yes. I think it was interesting… I have heard that it can help me. If there is a patient with 
a heart stop, I have heard that we do not realize it and it can help that… I am open to it.” 
(Nurse 1, Appendix 9a) 
  
“I hope it’s a help. It’s hard to answer these questions without working with the machine.” 
(Nurse 1, Appendix 9a) 
  
“I think I would use it. If we know it can help the patient, we have to use it. Maybe using it 
for half a year would help us see how well it’s working. If the machine alerts to a suspected 
cardiac arrest but I feel that it is something else based on my experience, I think maybe I 
would go with my experience.” (Nurse 1, Appendix 9a) 
  
  
“I think everything that can help the patient on the street is okay. But also, okay, what does 
that mean if I am talking to a patient and I can hear he is not breathing. Where does my 
knowledge as a nurse come in? Or do I have to just say okay and send an ambulance. How 
does it work in practice?.... (Nurse 6, Appendix 9f) 
  
“We were told it has listen to a lot of calls and picked up signs of cardiac arrest and put it 
into the software, so if certain things were said in conversation, the apparatus would 
identify and put an alert on the screen. 
[How did you feel when you first learned about this technology?] 
It’s okay. 
[Were you hesitant, were you open?] 
No, I think it’s okay. I think I wouldn’t rely on that 100%, I have to listen to myself, my 
intuition. 
So I’m open to see how this will help you.” (Nurse 7, Appendix 9g) 
  
“At first I thought, ‘Okay, there’s no need for me anymore.’ But I know this isn’t true. I think 
it’s a very good idea.” (Nurse 4, Appendix 9d) 
  
“I think it could help me to do my work better. Every technology is helping us, so why not 
this one? 20 or 30 times [years] in the past, we couldn’t do the same as now. I believe in it, 
but I would like to try it.” (Nurse 4, Appendix 9d) 
  
“I think it would be a help. When I hear about it, I don’t think it would be a threat. But if I 
use it and then find out after a year if it is working or not, I can reassess if I want to use it 
or not.” (Nurse 4, Appendix 9d) 
  
[Have you heard about this upcoming machine-learning project? What have you been told 
about this technology?] “When I first heard about it, I thought, ‘It can’t replace me!’” 
(Nurse 3, Appendix 9c) 
  
[How did you feel when you first learned about this technology?] “I felt that it could help 
me. We have them set up on the tables now, but we can’t see them on the screen yet.” 
(Nurse 3, Appendix 9c) 
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“I think it’s a tool, but I have to use my own knowledge too. I don’t think I can just rely on 
that… I think it’s okay. It’s difficult because we haven’t tried it, we haven’t heard it” (Nurse 
7, Appendix 9g) 
  
 “My feeling is, it’s the same system as facebook uses for commercials or whatever. All that 
you talk about different digital whatever. Connecting different knowledge about users and 
whatever. That’s the same system to me. It doesn’t have the critical mind, but also it can 
only search for what it has been told to search for. To me it’s the same thing.” (Nurse 5, 
Appendix 9e) 
  
“I thought that it is better than humans to recognize cardiac arrest with voice and 
breathing, and yeah, it catches earlier than I can catch signs for possible cardiac arrest. 
And, there is something about the pop-up which can guide me to give better chest 
compressions, or tell me to give them a better rhythm for chest compressions. Because 
now, when a person with the patient gives chest compressions, then I start to count with 
the person. But it’s easier to do this and remember how to do this, when someone told us 
that there’s a pop-up with a heart that helps with the counting by blinking on the screen. 
Currently we sit with a click-click-click on the screen to count the compressions, and I can’t 
do that.” (Nurse 8, Appendix 9h) 
  
  
“I have been told that it is sort of recording all incidents so that they will see if there are 
certain guidelines in these incidents where you have cardiac arrest. I guess sometimes they 
are there without us knowing, which is why they want to use this tool – so you can see 
these things or catch them earlier. I think it’s interesting to see how much we miss and if 
we miss anything.” (Nurse 9, Appendix 9i) 
  
[can it help challenges?] 
“I don’t know how it would help these problems. I don’t think I can see it before we use it.” 
(Nurse 1, Appendix 9a) 
  
“I don’t know. What we have been told about it is that it can pick up sounds and words. I 
think we have knowledge of 75% of all heart attacks. And they say it can get to 90%, that’s 
15% more. But it also has to work for us in practice. I don’t even think the people behind it 
yet can figure out. (Nurse 6, Appendix 9f) 
  
[Would you like to be in the line of the first people who try this implementation?] 
Yes, of course. 
  
[If you had the opportunity to choose whether to use this technology or not, which would 
you choose?] “I think I would say yes. It’s difficult to answer. It can’t replace the human. I’m 
not scared to think I’m losing my job. Maybe when I’m very very old, I don’t know. “ (Nurse 
3, Appendix 9c) 
  
“I think if it appears a flyer on the screen, I think if I had the thought that there might be a 
cardiac arrest, I might ask more because there’s something I might miss. I would explore it 
because the machine might have caught something I missed.” (Nurse 7, Appendix 9g) 
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“Personally, to assist in doing my job. We don’t know the answer when we ask from our 
leaders. If we find out when we check the system, maybe we find out we didn’t send out an 
ambulance and someone had a heart attack after one week. My job will be in conflict if I 
don’t know the answer yet. 
But I don’t know if they will tell me not to use my common sense because we will charge 
the machine [for a poor decision]. Who will take the responsibility of the phone call? We 
haven’t got the answer. “ (Nurse 5, Appendix 9e) 
  
[Mutual Respect (caller)?] “Well, I would expect that I can, earlier than before, start people 
in giving chest compressions, or to, yeah. Or to, save 15-30 seconds and start them up 
earlier than before. And right now, I can’t really see how that would help me in difficult 
situations, because I still have to, umm, I still have to tell the people that it is probably still 
cardiac arrest. And they will tell me ‘but the person is still breathing’ and I have to still 
convince them to start compressions now, and that’s something the machine can’t help me 
with. I expect the machine will be able to identify the symptoms earlier, or give me 
indication earlier than I would see it. But even if the machine is 30 seconds is faster than 
me, if the person on the other side doesn’t want to give compressions, that’s my problem. 
It’s a problem if the person on the line challenges you about whether what’s happening. If 
a person can talk, it’s not cardiac arrest, but if a person is still breathing, it could still be 
cardiac arrest.” (Nurse 8, Appendix 9h) 
  
“I see the opportunities that we’ll get more things and get it faster – but that is just a 
guess. Maybe it would be interesting if we think cardiac arrest, but the machine doesn’t. It 
would be interesting to see that. So it’s interesting if it gives false information, maybe it 
could cost lives in another way, by causing delays. Because we don’t have that many 
ambulances, and we have to make it work with that.” (Nurse 9, Appendix 9i) 
  
Each station has 2 or three ambulances. On the scale of 15-20 stations where ambulances 
can be deployed. It is very expensive to send an ambulance, it costs 4000-5000kroner when 
you account for staff and equipment. 
  
[value?] I don’t know yet. If the response rate is right, that means it’s positive. We need to 
find out how it works in practice. Do we have to use it every time? Fear that we might feel 
obliged to use it no matter if we feel it’s necessary or not.” (Nurse 6, Appendix 9f) 
  
“Sometimes it is not easy to identify cardiac arrest. Sometimes there is shouting and chaos. 
So anything that can help me to identify the problem, I would say ‘Good for that.’” (Nurse 
4, Appendix 9d) 
  
“Maybe if you are very busy and you have to think very fast, I can’t hear something from 
the noise, but maybe the machine can catch it. Maybe it can help me make a decision 
faster? 
It is very positive, but I hope it doesn’t replace me. “ (Nurse 3, Appendix 9c) 
  
“Maybe it will give me a hint before I think it on my own. A faster response.” (Nurse 3, 
Appendix 9c) 
  
“When I started 7 years ago, the system was not very good. Now it’s been improved. There 
were a lot of technical issues we had in the beginning, such as accidentally cancelling the 
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ambulance. So the system is getting better now. So this could also be something to further 
help.” (Nurse 3, Appendix 9c) 
  
“Hard to say. I haven’t seen it work, so it’s hard to say. It should be helping diagnosing 
people. But the call will still be from me to the patient, so in that regard, it wouldn’t affect 
it. But it’s sort of like using the Index, it’s just another tool.” (Nurse 7, Appendix 9g) 
  
“Primary must also be that you can see the heart attack in advance. That’s the purpose of 
it. It could help the patient. They response rate. Dispatching” (Nurse 5, Appendix 9e) 
“I’m sure when it comes and when we learn to use it, we would discuss what pops up. We 
might be curious about why it pops up. If we are going to keep it and it’s going to work, do 
we save more people, and do we find more heart attacks in advance” (Nurse 5, Appendix 
9e) 
  
[What about the technology, or the Danish index doesn’t work?] 
“When we get good ideas, we tell them to people how we could upgrade it so that it 
supports our work and makes it more clear and more structured. “ (Nurse 5, Appendix 9e) 
“When you have this quality control and you examine this. You say okay, but this is human 
beings we’re working with. What about the other 2000 things you didn’t ask about.  [Oh, so 
you mean like tunnel vision?] “Yeah, yeah. But let’s see what happens. “ (Nurse 5, Appendix 
9e) 
“I don’t know. All new things that we get I, or the index that gets changed, we try to make 
it better. It’s all for the same purpose of making it as good as possible for the patient. If you 
can 
find it in advance, then some people might not get a heart attack or die from it. I think that 
will be very expensive.” (Nurse 5, appendix 9e)  
Re/ technology helping RELATIONSHIPS: 
[Do you think it can help you to align shared goals/shared knowledge? If so, in what way? 
How do you feel that this could lead in a change in the respect shared between staff in this 
unit?] 
 Yes, of course. If I can have more people as that, as a tool, yes of course. This is new to not 
just us, but to the whole population in Denmark. Whatever we see in our private lives in 20 
years, I’m sure, this is what the future brings.(Nurse 6, Appendix 9f) 
  
“I don’t think the technology could have anything to do with that.” (Nurse 4, Appendix 9d) 
  
“No, no I don’t think so.” (Nurse 7, Appendix 9g) 
  
“Well, I think it could make us even better in recognizing cardiac arrest, all of us. And we 
have the goal to get better, especially in treating cardiac arrest, so yeah, I would expect 
that it could help us” (Nurse 8, Appendix 9h) 
  
“I’m not sure it will change among the colleagues. We’ll still talk about the same problems 
in the same way. But I hope that it can be a good help for us.” (Nurse 9, Appendix 9i) 
   
Re/ technology helping COMMUNICATION: 
[Do you see an opportunity for this technology to change communication among your 
group? If so, in what way?] 
No, I don’t. (Nurse 6, Appendix 9f) 
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“No, I don’t think…. Maybe you would discuss if there’s something new that you didn’t see 
before. But I don’t think it would affect our conversation.” (Nurse 7, Appendix 9g) 
“Foundation is on what we hear and what we know and what we have found in the index. 
We just want to use the resources as good as possible. If you’re in doubt, then you better 
send out. “ (Nurse 5, Appendix 9e) 
  
“No, not really. Maybe I don’t have the imagination right now since I haven’t used it.” 
(Nurse 8, Appendix 9h) 
  
“I don’t know. I think that if you have your call, you send the response, you do your job. So 
if things work out, then maybe you don’t talk about it because then you have the next call. 
So you only talk about the things that are very strange, or bad, or go wrong. So if the 
machine helps us, then I don’t think it will change a lot.” (Nurse 9, Appendix 9i) 
  
[How do you view it along a scale from “help” to “threat”?] 
 I don’t know. In the middle – for now. When it starts, you can ask me again.” (Nurse 6, 
Appendix 9f) 
  
“I’m not scared of new things at all. But I need it to be something we can actually use, and 
not just something being put on us just because.” (Nurse 6, Appendix 9f) 
  
“I think it’s a support device. I don’t think it can replace me as a medical dispatcher at all. 
Also, you try to calm down callers, and that’s very important. We provide comfort to them 
that the machine cannot provide.” (Nurse 6, Appendix 9f) 
  
“I don’t think the technology could have anything to do with that.” (Nurse 4, Appendix 9d) 
  
 “I’m positive and think it’s a help.” (Nurse 3, Appendix 9c) 
  
“I think it might be a help. I would think about why does it say that, what am I missing. 
 [I’m hearing that you’re saying it would make you more reflective on your performance?] 
 Yes.” (Nurse 7, Appendix 9g) 
  
[Re/ Applications beyond CA] “Hmm. First, I don’t have the imagination to see how it 
would be possible, but I think in the future it will be possible. With cardiac arrest, if the 
machine can listen to 100s of thousands of calls, and learning what it’s about, then, I think 
at some stage it could be almost as good at this job as I am. But I still have my stomach 
feeling. And it’s difficult for me to imagine that the machine can combine these things and 
also, in terms of communication. If I was a patient and communicate with a machine?” 
(Nurse 8, Appendix 9h) 
  
“Right now? As a help. 
[Is there something that could happen to change your view of it along this spectrum?] 
Yeah, for example, if it gets more, umm, a more active part. Like, um, if for example we at 
some point get to, I decide this is THIS, and the machine can override me and say it’s 
something different. I think I would then feel no longer useful, and I think I would see it as 
a threat.” (Nurse 8, Appendix 9h) 
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“That’s a bit difficult, because I haven’t used it actually yet. But, yeah. Right now, I see it 
was a helping function. So I’m looking forward to try to use it.” (Nurse 8, Appendix 9h) 
  
“At first, I was a bit skeptical. I thought ‘well, soon we’ll be out of a job’ But I don’t think so 
now. It is a tool, it can’t replace a living person, but it might give some directions about 
how to make decisions. But there’s a limit to how much you can take because we have 
several pop-ups coming at the same time across your 4 screens. In the wards, you don’t see 
them that often, but here we might see them once a day. So maybe it will see something 
that we don’t.” (Nurse 9, Appendix 9i) 
  

1. Challenges (always coded with another node as well) 
ALSO RELEVANT TO FUNCTIONAL GOALS? - “If I need an ambulance to send very fast, 
usually the speed is not a problem. The problem is if there isn’t enough ambulances 
available. The other day we sent an ambulance for a patient with pain her hip, maybe it 
was broken. Then the husband called me to ask where is the ambulance. So that is not a 
problem. I can’t make the ambulance go faster, but it can help in coordination. (Nurse 6, 
Appendix 9f) 
ALSO RELEVANT TO GOALS? - “Long shifts can be a problem. In 1813, normally it’s okay. 
But we have a station where we answer the calls from 1813, and that can be a problem 
because suddenly there’s no one to answer the calls on 112. That can be a frustration. 
(Nurse 1, Appendix 9a)” 
ALSO RELEVANT TO GOALS? - “The family or person calling about the patient don’t always 
give enough information about what is wrong with the patient. Maybe this is because they 
are stressed. But when we have a doubt, we always send the high response.” (Nurse 1, 
Appendix 9a) 
  
ALSO RELEVANT TO GOALS? - “[Do you think you’re short on staff, is that the reason why?] 
I think we can always have more people answering the phones. If it’s an emergency, there 
are always peak periods, or periods where there’s nothing to do. What we do here is switch 
between 112 and 1813. When we sit at the 1813 phone, and we’re sitting with a caller, and 
there’s a peak in 112, we can’t just leave. There could be people dying at the other end, not 
in the 1813.” (Nurse 6, Appendix 9f) 
 
ALSO RELEVANT TO MANAGEMENT/INSTITUTION - “[Ambulances shortage] Also, this is 
a political-driven organization. That means there’s a lot of spot on us. We don’t need 
complaints or bad comments. So sometimes the Danish index is telling us something that 
we think ‘that’s too much’. For example, for meningitis kids, we are sending 200-400 more 
ambulances in the last year – there haven’t been any more cases of meningitis or kids 
dead, but we need to do it just in case. We don’t talk about it together, but it’s there. I 
understand why it needs to be done. I don’t support it as a decision, but it has to be done.” 
(Nurse 6, Appendix 9f) 
ALSO RELEVANT TO ACCOUNTABILITY - [How do you feel about needing to follow 
arbitrary protocol?] 
We have to be loyal to the system. But when I don’t use the Danish index and grade it 
down, I put it in the journal why I’ve made a different decision. I think it has always been 
like that as long as I’ve been here because of the 1813, it’s a political thing.” (Nurse 1, 
Appendix 9a) 
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“WE have practical questions. What if we get a complaint and they say well you didn’t 
follow that. So that’s, we don’t know very much about that. But let’s see what happens.” 
(Nurse 5, Appendix 9e) 
“Ahh… it depends on what you mean. There are different challenges. One challenge is that 
you are the first line, actually talking to people who might be dying when you’re talking to 
them. So you really have to be sharp and get the point quickly. And also because we have 
this political observation, they’re very strict. If you make a mistake, it might be a headline 
the next day. When dealing with people, mistakes happen. We are very vulnerable. It’s a 
challenge I like, in a way. Someone might look at the board and see there are 4 people 
‘green’, and they say ‘you’re not busy.’ But really we are discussing a child from a call a few 
seconds ago who was very ill. We have to be very quick between calls.” (Nurse 9, Appendix 
9i) 
  
ALSO RELEVANT TO KNOWLEDGE - “[Earlier you mentioned these trigger points and 
knowing what to expect. Can we have an example?] 
For example, when a caller calls saying she’s a nurse, I expect her to have the same level of 
knowledge. But then I realize we’re at different levels, and that pissed me off. And I know 
that. I have to address them as just a regular person, I have to do that, in order to make 
sure they get the right professional help. They don’t have the emergency mind, and neither 
do most of the nurses or doctors who call in. 
I have callers whose trigger points are intoxicated people on Friday and Saturday night. 
We all have our trigger points, and it’s very important that we know in ourselves what 
these triggers are to make sure patients get the right help.” 
ALSO RELEVANT TO TIMELY COMMUNICATION - “Maybe sometimes [a challenge] is to 
recognize the problem – what is the problem they call about. Many people are unable to 
describe the facts, so we use a lot of time trying to ask what’s the problem, how does it 
look. Also, time is a problem. We have a short time losing calls. 
[Do you find that you don’t have enough staff?] 
I talk to people the time it must take. But if you look up, you see there’s a lot of people 
calling. So I spend the time I would like to spend anyway. 
[How do you feel if you’re on a call and you see the monitor has many incoming calls?] 
I think my calls get shorter. 
[Do you ever experience because of personal stress, that maybe you didn’t take the right 
decision?] 
There’s no time for that. There’s no time to reflect, you just take the next call.” (Nurse 7, 
Appendix 9g) 
“That we’re busy. And it’s sometimes it’s a heavy emotional stress” (Nurse 5, Appendix 9e) 
  
[ALSO RELEVANT TO MUTUAL RESPECT] “Hmm. Biggest challenges? Umm. To have 
enough ambulances for all the cases. To, umm… hmm. Maybe also to get the, um, to get the 
right information as fast as possible. It’s not always the easiest part. And then also, when 
talking to other nurses, for example, at hospital or houses for the elderly, it’s not, they, I 
have the impression, that they sometimes feel maybe not respected, or they don’t want my 
help. If they have a cardiac arrest for example, I tell them I can help you, I stay on the 
phone and you start the chest compressions, and I’ll stay in the background. Most of them 
don’t like this, they don’t see me as a helping person, but more that there is a competition 
between us.” (Nurse 8, Appendix 9h) 
 

1. Interesting Quotes/Food for thought 
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 “[Any other suggestions for what might enhance communication?] 
Mmm… Just having the time to communication. Saying ‘listen up, I need your opinion here.’ 
More time to reflect on the phone calls. 
  
[Would you be open to regular meetings to discuss particularly difficult phone calls to your 
colleagues or your leaders?] 
Yes, absolutely. We did start something like that, but it faded away. This is the only place in 
health care that we can hear the true thing, and we don’t use it enough for our education 
and for patient safety.” (Nurse 6, Appendix 9f) 
  
“[If it was up to you to decide and implement something new to improve the workplace, 
what would you suggest as a solution, something to benefit your work?] 
 Supervision every week, every two weeks. Supervision with a psychologist. Communicating 
so that we are all on the same platform. Supervision so we can learn from our 
experiences.” (Nurse 6, Appendix 9f) 
  
Competing with machine? - “[Is there something that could happen to change your view 
of it along this spectrum[of ‘help’ to ‘threat’?] Yeah, for example, if it gets more, umm, a 
more active part. Like, um, if for example we at some point get to, I decide this is THIS, and 
the machine can override me and say it’s something different. I think I would then feel no 
longer useful, and I think I would see it as a threat.” (Nurse 8, Appendix 9h) 
  
Human advantage over the machine: “I think it’s a support device. I don’t think it can 
replace me as a medical dispatcher at all. Also, you try to calm down callers, and that’s 
very important. We provide comfort to them that the machine cannot provide.” (Nurse 6, 
Appendix 9f) 
  
“I thought, fine, let’s get all the help we can get. And if that machine is better than me, or 
faster than me in identifying cardiac arrest, then fine.But then I thought, if that machine 
can get better cardiac arrest than me, then what is my role? But right now, I see only 
advantages, the faster  we can help the patient, then the better it is. I see it as an assistive 
technology, that is how I look at the machine now. 
[What changed your mind?] 
Well, I am sitting here because of my experience. And the machine has been trained to 
recognize voice. So it’s better recognition, but it does not have the rest of the experience 
that I have.  I can work without the machine, but the machine can’t work without me!” 
(Nurse 8, Appendix 9h) 
  
“I left the hospital before the computerization. I love the paper. Writing the pulse and 
blood pressure down. But they don’t do that anymore, now it’s just recorded.” (Nurse 9, 
Appendix 9i) 
  
Learning from the machine? -  “I could imagine a lot of data you could learn of, for the 
organization here. Maybe what’s the machine reacting to, or what was the, uh, I don’t 
know if that’s possible, but if you could afterwards get the data on how the machine 
discovered this is cardiac arrest 30 seconds before I did, I don’t know if it’s possible, but 
what did convince the machine that this is cardiac arrest, and why didn’t I see it.” (Nurse 8, 
Appendix 9h) 
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Time is critical - prolonged call time: “Sometimes you have a person calling from a 
different floor than the patient, and they have to go up or down the stairs to answer your 
question.” (Nurse 1, Appendix 9a] 
[Solidarity?] “Yeah, yeah. You would have a doctor sitting somewhere. And sometimes you 
hear about a doctor sitting, and you say is he still working?But a nurse is more exposed 
and more likely to get punished. I take a lot on my shoulders and I am comfortable in it. In 
this organization they don’t like complaints, they might go out crying. But it’s fine. I just 
think it’s like this. It’s very seldom I do it. We have a very good relationship, so why not 
ask? I learn by make conference with the doctors. So then I learn what I thought was right. 
It’s a good process. “ (Nurse 5, Appendix 9e) 
“[If you were the leader and had to tell the leader to try something new to benefit?] 
Maybe to skype with the people, to help identify the problem. It’s very difficult to see the 
problem, but if we can skype with them, we can see them like we used to do in the ward. It 
would help because then we wouldn’t need to ask so many questions to identify to 
problems.” (Nurse 7, Appendix 9g) 
  
[Where else would you use this money if not on the technology?] 
“Maybe staff, ambulances, education, training.” (Nurse 5, Appendix 9e) 
   
[So you believe the money could be better used on these things rather than the 
technology?] 
“No. Not when you put it like that. [laughter] If you have been there, when I was a nurse, 
we had the time to take time with a patient. You took care of patient from start to finish, 
the package of this-this-this-this that the patient needs. But now you compromise your 
duty, your service. It’s split up, you have to get them out so fast because someone else is 
coming in. They say what is your problem. My problem is that there is a high death rate if 
we don’t do it. Why don’t we put the money and take care of the patients, rather than the 
statistics and research. If we had both, I would be more open.” (Nurse 5, Appendix 9e) 
  
“[Do you experience the patients are nervous as you are asking so many questions over the 
phone?] Yes, yes. 
[How do you try to explain this?] 
I try to say this is part of making the best decisions and need to ask some more questions to 
have the possibility of giving better guiding in first aid. But it happens if someone is really 
stressed, they don’t like at all answering questions, or they say ‘ahh, what do you want?’ 
Some questions I am obliged to ask. Some questions I ask to understand the patient better. 
Is this something the patient is born with, or is it something new? Continue asking 
questions that we feel is better for the diagnosis.” (Nurse 8, Appendix 9h) 
  
Use of tech in health: “We have this new 112 app so we can locate people within 3 meters. 
Someone at Christmas called us from Hvidovre Hospital, at a rooftop, and he was so drunk 
that he had woken up after a few hours and thought he had broken his leg. And they were 
driving around the hospital looking for this man. And he was sobering enough to be able to 
download the app and we found him.” (Nurse 9, Appendix 9i) 
 
None of the interviewed nurses had experience using a similar assistive technology in 
healthcare. 
 

 


