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Abstract 
Strategies for providing efficient and effective health care are imperative, as health care expenditures are 

increasing and higher demands are made towards improved quality in the health services delivered. This 

thesis study seeks to investigate if the use of patient-generated data in an emergency context has the potential 

to meet these challenges, by improving the quality of care delivered, and moving tasks from physicians to 

patients so that patients’ and hospitals’ resources are utilised optimally. 

 

The project is investigating the patient-generated journal Axigram tested in an emergency department in 

Denmark, in collaboration with New Hospital North Zealand and the Regional Hospital in Horsens. By the 

use of a mixed method approach, Axigram is investigated from the perspectives of key stakeholders, namely: 

patients, physicians, the leadership in the emergency department and the developers behind Axigram. The 

collected empirical data is analysed from a hermeneutic approach and furthermore discussed using Leavitt’s 

theory on applied organisational change, Lean Philosophy, and Lean UX. 

 

From the findings, it is evident that patients in need for urgent care well accept the use of patient-generated 

data, and that the patients highly favours being activated in their patient pathway. Furthermore, the findings 

also show that physicians are positive towards the use of patient-generated data and that it has the potential 

to improve their work processes when fully developed. The investigation, therefore, concludes that the 

concept of utilising patient-reported data in an urgent setting has proved to be valuable, where the concept 

and the specific patient-generated journal tested, therefore, should be further developed. 

 

To address the challenges and need for improvements identified, two recommendations are suggested to the 

hospitals. The first improvement initiative is to adjust the functionalities in Axigram, making it more 

customised and tailored to the emergency setting and its end-users (primary patients and physicians). The 

second recommendation is for the hospitals to systematically analyse and evaluate the quality of Axigram 

and the patient pathways at the emergency departments by the use of key performance indicators and self-

reported patient ratings. 

 

In conclusion, the project argues that a fully integrated patient-generated journal will serve to provide more 

efficient and effective care delivery in emergency departments in Denmark, through the standardised sharing 

of information and data presentation, and promotion of patient involvement. 
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Definitions 
 

Patient-generated data  Health-related data created, recorded, or gathered by or from patients 

to help address a health concern.  

 

Patient-generated journal  A medical journal created from patient-generated data.  

 

In this project, the term will be used to describe the specific patient-

generated journal tested in this project, Axigram.  

 

These different synonyms will be used for describing Axigram in this 

report: PGJ, Axigram, Application.   

 

Active arrival  Active arrival is a concept tested at New Hospital North Zealand, 

characterized by facilitating patient activation upon arrival in the 

emergency department, through the use of patient-generated data.  

 

Patient pathway  The route that a patient follows from the first contact with a health care 

professional, to the completion of treatment. In this report it refers to 

the patient pathway at the emergency department.  

 

Innovation  This project will refer to innovation as “the adoption of ideas that are 

new to the adopting organisation”. 

 

Patient  The term patient will in this project be used to define a person 

receiving medical care at an emergency department.  

 

Relatives  

 

The term relative will in this project be used to define a family member 

or other caregiver supporting the patient.  

 

Health care professional  The term health care professional will in this project be used to define 

a professional working at an emergency department.  
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1   Introduction 
This thesis project revolves around the testing of an innovative digital solution that enables more active 

participation and involvement of the patient in need of emergency health care. The purpose of the innovation 

is to improve the diagnostics and treatment process of patients at emergency clinics. Taking part of an 

ongoing pilot project at New Hospital North Zealand (NHN), the thesis aims to investigate how digital 

innovations can strengthen the Danish emergency departments (ED) and ultimately be part of the solution to 

the many challenges the Danish health care sector as a whole is facing. 

 

It is essential to understand the context in which the project is taking place, to fully understand the 

underlying thesis approach, key assumptions, choice of methods and theories applied. The introduction 

section aims to provide a high-level understanding of the context, starting with presenting the megatrends 

relevant for the area of interest. Afterwards, the most important insights on the different contextual elements 

pertinent to the project will be displayed. This will on a high-level address how the emergency area is 

structured in a Danish context, and furthermore, introduce the specific context of the host of the project NHN 

and co-host the Region Hospital in Horsens (RHH). The purpose of the project will equally be introduced 

together with the actual application, Axigram, to be tested. Lastly, a short description of the chosen patient 

group will be presented to understand what implications the choice of patients will have on the thesis 

conclusions. 

 

1.1 Problem area and project 

1.1.1 Megatrends 
Throughout numerous countries, the importance of improving clinical care delivery in hospitals has become 

an increasingly important objective. Several megatrends are impacting this area. The trends have already 

directed several of the improvement initiatives taking place in health care. Equally, they also influence the 

actions that are currently ongoing, while even more important also pose a critical design criterion for future 

initiatives. 

 

Because of common challenges in demographics, such as the increase in the elderly population and an 

increasing number of patients with multiple diseases, future health care costs are predicted to rise in each 

country if nothing is done to bring them down or under control. At the same time, also higher requirements 

are made towards improved quality, uniform and patient-centred care in the health sector. In essence, we are 

getting better at prolonging life and improving physical wellbeing, which in extent adds to an increasingly 

large elderly population and ultimately more patients needing specialised treatment. The health care sector is 

meanwhile dealing with challenges such as reduced budgets, lack of resources and a need to become more 

efficient to meet organisational and governmental performance metrics while improving patient satisfaction 
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(Pierson, 2001). This forces hospitals to do more with less while ensuring that the patient experience is not 

impacted negatively. 

 

To meet and solve these challenges, governments are seeking to create advantages from the rapid 

developments in technology and medicine, and they are investing significant resources within both fields. 

Among others, large investments are made in health IT – infrastructures like electronic health records (EHR) 

and within medical science. As more resources are invested into medical research and science, the amount of 

evidence-based knowledge has increased. The knowledge obtained places a structural challenge on the 

hospitals, as it might point out changes needed in organisational setups, workflows, responsibilities or 

collaborations across departments. The problems that health care systems are facing worldwide, including 

Denmark, are also putting higher demands towards standardised care. This need for being able to deliver 

both standardised and highly specialised care, combined with a focus on providing patient-centred care, 

emphasises the need for utilising new technologies and applying innovative thinking to solve the challenges 

the health care sector is experiencing (Pierson, 2001). 

 

In Denmark, where health care services are mainly funded and provided publicly (Vrangbæk, 2015), the 

government makes the decisions of which improvement interventions must be initiated. Over the last decade, 

the Danish health system has undergone significant changes to improve and solve the challenges that it 

meets, in the best possible way. Several hospitals have been closed or merged with others, and new 

specialized hospitals have been built (still are being built) as part of the initiatives to solve the challenges 

mentioned above. Another significant governmental effort has been to create a new IT-infrastructure within 

health care, including the implementation of new health information systems that are interoperable. Recently 

all hospitals in the Capital Region and Region Zealand started the implementation of a new and uniform 

EHR- system. Along with the EHR a patient web portal, Min Sundhedsplatform and a linked application 

called MinSP, was developed with the purpose to involve patients in their treatment (“Kort om 

Sundhedsplatformen,” 2019; “Min Sundhedsplatform - følg med i din behandling,” 2019). These 

technological innovations enable the patients to be more engaged in their patient pathway by gaining access 

to their record. Furthermore, it also allows the patients to become more actively involved by giving them the 

possibility to communicate with health care professionals (HCPs), book appointments, see test results, and 

answer questionnaires. 

 

From a cultural perspective, technology in Denmark is increasingly becoming a part of everyday life, 

supported by innovations such as the Digital letterbox and Mobile Pay. Danes continue to experience daily 

benefits derived from technological advances, and technology is also an area which supports substantial 

advancements in the global health care sector (Forde et al., 2016). According to Statistics Denmark, 88 % of 
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all families had a smartphone at home, and 60 % owned a tablet or minicomputer, in the year of 2018 

(Statistik, 2018). Together with the rising digital trends in health care and consumer behaviours, the Danish 

health care sector is entering a new era, where digital solutions will play a more prominent role in the future, 

which are already recognized and highlighted in the strategy of digital health, made by the government, 

Danish Regions and KL (Local Government Denmark) (KL, Ældreministeriet, Finansministeriet, & 

Regioner, 2018). 

 

1.1.2 Introduction to the emergency area in Denmark 
The restructuring of the Danish health care system’s impact on the EDs infrastructure and setup became 

evident back in 2007, when the number of Danish EDs were reduced to half of the original amount (from 40 

to 21). This was a significant change in the Danish health care system setup and design (Sundhedsstyrelsen, 

2007). EDs were combined into fewer and larger clinics, placed strategically in selected hospitals. The 

background for the consolidation of EDs was to ensure a uniform and well-coordinated patient treatment of 

high quality. Furthermore, the Danish government has put requirements towards which specialities that 

should be present at the EDs, as well as the establishment of a centralised emergency visitation, to ensure 

that patients receive the “right treatment at the right time in the right place”. These requirements should 

equally be understood as an attempt to ensure efficient and effective use of resources. 

 

When you require emergency care in Denmark, you have to make a call before arriving at an ED. How to get 

access to emergency services differs between one region to another, but the main rule is to contact your 

general practitioner (GP) during opening hours or to make a call to the out-of-hours medical service when 

the GP is closed. In the Danish Capital Region, where the project host NHN is located, an emergency phone 

called 1813 (also the actual phone number) was introduced 7 years after the consolidation of EDs 

(“Akuttelefonen 1813,” 2019; Rigsrevisionen, 2017). The purpose of 1813 was to handle the initial visitation 

of patients outside the GP´s opening hours, also replacing the previous function of the emergency doctor 

service. As such in Denmark, the first point of action in case of acute sickness or emergency is to dial either 

1813/the emergency doctor service or in life-threatening situations call 112. In cases where patients aren’t 

able to transport themselves to the ED, an ambulance will be dispatched, where different HCPs will be 

involved depending on the situation. The main point is to understand that the acute effort seen from a value 

stream perspective, begins before actually arriving at the ED  – it’s a combined effort involving several 

different actors and organisations (Sundhedsstyrelsen, 2007). At the time of arrival at the ED, the patient will 

be triaged, examined and diagnosed, and depending on the diagnosis treated accordingly. All patients will be 

welcomed and triaged by a nurse. 
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Triage is the crucial first activity performed when arriving at the ED as it is a screening tool used by the 

nurses to evaluate the acuteness of the patient systematically. Globally there are different triage models, and 

the most applied in Denmark is the DEPT model (Danish Emergency Process Triage) (“Danish Emergency 

Process Triage,” 2012; Sundhedsstyrelsen, 2007). DEPT is a five-step system designed to help prioritise the 

patient’s treatments, based on the level of acuteness of the sickness or injury. See Table 1 for further 

explanation of the different triage categories. 

 

Table 1: DEPT - Triage model (explanation of the different colour categorizations severity) 

 

The system contains a systematic and standardised evaluation of the ABCDE principles (airway, breathing, 

circulation, disability and exposure), vital parameters and experienced symptoms reported by the patient. 

Furthermore, it is supported by contact cause cards and colour categorisation, which together decides the 

level of acuteness. Jointly the triage process will initiate different patient pathways for diagnostics before 

being examined and treated by a doctor (“Danish Emergency Process Triage,” 2012). This fundamental 

understanding of the inner workings of Danish EDs, and the patient flow from an incident or acute sickness 

occurs to diagnosis will show important in evaluating the digital application Axigram. 

 

1.1.3 New Hospital North Zealand and the Regional Hospital in Horsens 
This thesis is taking part in an ongoing pilot project at New Hospital North Zealand (NHN), investigating 

how digital innovations can strengthen the Danish EDs and its patient pathways. This section will present the 

host organisation and detail the pilot-project undertaken. Furthermore, it will also introduce the co-host of 

the project, the Regional Hospital in Horsens (RHH), where the majority of data collected for this thesis 

report were gathered. 

Red Life threatening condition. Requires immediate treatment. Need for continuous monitoring. 

Orange 
Critical condition. Requires quick treatment. The patient should be seen by a doctor within 15 

minutes and reassessed every 15 minutes. 

Yellow 
Stable condition, however potentially unstable. Less urgent. The patient should be seen by a 

doctor within 60 minutes and reassessed at least once every hour. 

Green 
Stable and stationary condition. Not urgent. The patient must be evaluated by a doctor within 

180 minutes and reassessed at least once every third hour.  

Blue Unaffected. Patients with minor injuries and a clear relationship between cause and effect. No 

relationship between injury or prior illness. Reassessed minimum every fourth hour.  
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New Hospital North Zealand 

NHN is a new acute care hospital which is planned to be built in the area of North Zealand in Denmark, 

merging the two current hospitals in the area. Currently, the North Zealand hospitals are separated and 

consist of sections and departments in Hillerød, Frederikssund and Helsingør. The collaboration between the 

three units within the acute area consists of a joint emergency reception, a 24-hour guarded secretariat that is 

responsible for visitations, as well as a central archive in Hillerød, an emergency clinic in Frederikssund and 

an emergency clinic in the Health Centre in Helsingør. As soon as NHN has been built, it’s the intention that 

the three locations will be merged and relocated to the new hospital in North Zealand (“Nyt Hospital 

Nordsjælland,” 2019). 

 

The upcoming hospital in North Zealand is one of the new “super hospitals” that is being built in Denmark. 

The building will be located south of Hillerød and is expected to be completed in the year 2022. The hospital 

will cover a district of about 312,000 citizens which consist of municipalities such as Hillerød, 

Frederikssund, Hørsholm and Helsingør. When opened NHN expect to perform up to 500,000 ambulant 

visits annually in the hospital’s outpatient clinics and day sections, as well as treat approximately 70,000 

acute patients. It is also anticipated that around 20,000 surgical operations will be carried out, and 

approximately 3400 children will be born at the hospital. Moreover, it’s predicted that on average, about 550 

patients will be admitted to the hospital at any point in time (“Nyt Hospital Nordsjælland,” 2019). 

 

A great deal has been achieved in the planning process of NHN, e.g. most of the facility design has been 

planned to support patient pathways and HCPs workflows in the most optimal way. Moreover, five main 

principles have been developed, based on inputs from experts, staff, patients, relatives, students as well as 

global and local trends, to ensure that NHN becomes a hospital that will deliver modern health care services 

of high quality and function. The five principles are the key leavers to achieve the overall ambition of the 

hospital, and will briefly be listed below. 

 

• They want to be the hospital that offers the best treatment 

• They want to be an efficient and professional hospital 

• They want to be a secure hospital 

• They want to be a forthcoming hospital 

• They want to be a hospital that works across departments and sectors 

 

Furthermore, NHN has also developed an overall vision of being the patients’ hospital, which is why extra 

attention is given to rethinking how patients can be more involved in their treatment, ensuring high-quality 

care and high patient satisfaction (“Nyt Hospital Nordsjælland,” 2019). 
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NHN has developed an overall strategy for how this can be achieved by the use of digital solutions, e.g. how 

the patients’ experience of the services and pathways at the hospital can be improved by digitalisation. The 

concept describes how digital solutions can support four main patient pathways, which includes: The 

hospitalised patient, the acute pathways, the outpatient pathways, as well as patient care outside the 

hospital. NHN has described different user journeys for the various paths and proposed suggestions to how 

the service experience can be improved. Based on the insights gained from the acute patient pathways, the 

project and concept Active arrival was developed and suggested to be one of the solutions to be tested by the 

innovation department at NHN, for a possible implementation at the new hospital (“Nyt Hospital 

Nordsjælland,” 2019; Nyt Hospital Nordsjælland, 2018; Papadarki, M. NHN project communication, 2019). 

In short, this is the main reason why NHN is interested in testing the application Axigram and the concept of 

Active arrival in an ED. 

 

The innovation department at NHN is thus currently in the process of testing the digital solution and concept 

Active arrival (Nyt Hospital Nordsjælland, 2018; Papadarki, M. NHN project communication, 2019). Active 

arrival is characterised by facilitating patient activation through the use of a tablet application to be used by 

the patients shortly after arriving at the ED. The project aims to test possible solutions that can meet the need 

of the patient of being activated in their patient pathway, and furthermore give the HCPs improved 

information about a patient’s condition, creating the basis for a better diagnostics and care plan undertaken. 

The purpose of testing the concept of Active arrival at one of the EDs in North Zealand is to get proof of 

concept for potential implementation at NHN. 

 

The collaboration with NHN, and as such, the project Active arrival, was established back in the spring of 

2018. The final approval of our participation in the project took place half a year later in the fall of 2018. The 

project was at this stage intended to start November 2018, by testing the concept and digital application in 

one of the EDs at the North Zealand’s Hospitals. The project has since then run into several challenges 

causing delays, such as data approval issues and implementation of new changes in the EHR system used, 

Sundhedsplatformen. After NHN was denied data approval in the first attempt by the Danish Data Protection 

Agency, the course of the thesis project was forced to change, going from being a project mainly focusing on 

the context of NHN to instead finding a new source for data collection. We succeeded in making an 

agreement with RHH, as this hospital also was testing and using the digital application, Axigram, in an 

emergency setting. Even though the context for the project changed, NHN was still the thesis projects main 

host, where the findings and solutions of this report both were delivered to the main host NHN and co-host 

RHH. 
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The Regional Hospital in Horsens 

The following paragraph will shortly present the co-host of the project RHH, as most of the data used for the 

project was gathered at this hospital. RHH is one out of five hospitals in the Central Denmark Region. The 

hospital covers an area of 218.000 citizens and has a staff of 1576 people, a capacity of 236 beds, an 

expected intake of 165.073 outpatient visits and 16.000 emergency visits in 2019. Just as the case for many 

other hospitals in Denmark, RHH is required to rethink how they deliver health care to its citizens, to meet 

the challenges the Danish health sector is facing. RHH specifically, is currently going through 

comprehensive changes until the year of 2022, which among other things, involves an extension of the acute 

area of the hospital. RHH will increase its capacity to include 40 emergency beds, as well as emergency 

wards and medical care. The modernisation will also impact the overall capacity as well as further 

investments in essential equipment such as X-ray, MRI, CT and ultrasound, while also increasing 

competences within blood testing, biochemistry and lastly introducing a pharmacy (Regionshospitalet 

Horsens, 2019). 

 

The ED at RHH has taken part in the initial testing of the application Axigram, developed by one of the 

physicians working at the department. The first version of Axigram was tested in 2015 and has since been 

tested on several levels at the ED, throughout the continuous development of the application. Currently, the 

application is still tested at the department, where the application and its use aren’t fully developed or 

implemented yet. The intention is to implement the PGJ at the clinic within a year or two. 

 

1.1.4 Introduction to the digital application Axigram 
Axigram is a computer-based technological solution, a web application that is installed on a tablet, which is 

to be used by patients upon arrival at an ED. The application is developed by a small Danish firm called 

Epivisual, primarily consisting of two individuals, namely one ED physician and one IT developer. Axigram 

is an attempt to activate the patient upon arrival in his/her patient pathway. Through the application, the 

patient is asked to respond to an electronic questionnaire, which primarily seeks to identify and rank the 

patient’s symptoms. Axigram can thus be characterized as a patient-generated journal (PGJ). The primary 

purpose of Axigram is to ensure a systematic and consistent collection of patient symptoms and information. 

It is not intended that the PGJ should replace the traditional medical journal. Instead, it should be seen as a 

supplement to this. The idea is that by supplementing traditional consultations with information from 

Axigram, it will be possible for the physician to make a faster and more accurate diagnosis and treatment 

plan for the patient, and to spend less time documenting and more time with the patient. Furthermore, the 

aim is to ensure that the patients’ and hospital´s resources are utilized in an optimal manner (Khalmuratov, 

2015). 
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Solutions comparable to Axigram has been seen and tested before, but not extensively enough to conclude 

that it has a positive effect and is a durable solution. The PGJ concept has been tested in different countries 

and contexts, and some have experienced more success than others. Only a few have chosen to implement 

the solutions, where there still is no mature or well-tested PGJ. This is one of the main reasons why it has 

been deemed essential to test the concept in a Danish context, and why the application Axigram originally 

was developed by a Danish emergency physician, currently practising at the ED at RHH. It has been a 

deliberate selection criterion of the developers, to conduct the test in Danish EDs, since there generally is a 

great need for systematic and uniform collection of patient data, and thus the potential for the application to 

create added value. EDs are characterized by high work pressure, a high pace and much information that 

HCPs must keep track of and juggle between. Equally within EDs, several errors and unintentional events 

could be avoided if they were systematically solved. The purpose of the application should not only be seen 

from the HCPs perspective, but also from a patient perspective where it is hypothesized to act as an extra 

benefit and help for the acute patient. By allowing patients to enter data into the application, it is anticipated 

that patient involvement will increase. This, in turn, will make the patients feel considerably more seen and 

heard in their patient pathway. It is also an enabler for keeping the patients occupied, hopefully reducing 

their experience of waiting time. Overall, the solution will ideally contribute to increased patient satisfaction 

and improved quality of treatment (Khalmuratov, 2015). 

 

The application is not intended to be used by everyone arriving at the ED. Patients who are in a life-

threatening condition or unstable are not intended to use it. However, Axigram is planned to be used by all 

patients that have physical and cognitive abilities to use an iPad. Furthermore, as the older population is 

increasing and generally have challenges regarding IT capabilities, the application is designed to be as user-

friendly as possible. Besides the initial entering of personal information, that takes place by using free text, 

the rest of the data entry takes place as a click-system, where the patient mainly has to answer yes or no to 

statements such as “I am experiencing pain” or “I have a headache”. Additionally, the patient also indicates 

for how long the symptoms have been an issue (An example of a question from the application can be seen 

in Figure 1). The questions aim at uncovering discomforts from the entire body. Once the patient has 

completed the data entry, the information is presented to the physician in a template similar to what is used 

for medical records. The template also includes an illustration of the patient’s symptoms on a timeline, to 

help the physicians to get an improved visual overview of a patient’s condition. An example of the timeline 

from the physician template can be seen in Figure 2, and a full example of the physician template (fictive 

patient) can be seen in Appendix 1. 
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Figure 1: Example of a question from Axigram1 

 

 

 
Figure 2: Example of timeline from the physician template in Axigram1 

 

Axigram is still under development, currently being tested in chosen EDs in Denmark, where the aim is to 

implement the PGJ at the first ED within a year or two. In the future, it’s also the intention from the 

developers that Axigram should be capable of selecting and linking the patient-reported symptoms with 

potential diagnosis or problem areas, which will be presented in a graphic form to help the physicians. This 

visual presentation, also including the currently developed timeline, has not been seen or tested before within 

the literature of patient-generated data. Furthermore, the developers of Axigram also consider the 

opportunities for testing the application in other settings, such as in primary care. The inventors are also well 

aware that the PGJ needs to be integrated with the EHR systems used in the EDs for it to be fully 

implemented; this is also under progress. 

 

                                                   
 
1 The supplier of Axigram has authorized that the images from Axigram can be used in the thesis report. 
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1.1.5 Patient group 
Patients with different health issues and different levels of severity arrive at an ED daily. When a patient 

arrives, he or she is received by a triage nurse, who is responsible for identifying and screening the patient’s 

primary issue in terms of the level of severity. To better utilise the hospital’s resources and secure a more 

streamlined patient flow, patients are roughly triaged and divided into two different patient groups, acute 

surgical or acute medical, and thereby follow different pathways. An acute surgical patient can be described 

as someone who has been physically injured or ill and requires immediate surgical treatment, e.g. in the form 

of bandaging, medication, sewing or surgery. If the damage is isolated and small, the acute surgical patient 

follows a specific patient pathway called Fast track. Fast track is a quick treatment for stable patients who 

have minor illnesses or injuries (“Danish Emergency Process Triage,” 2012). The diagnostic and treatment 

of the medical patient is often more complicated compared with the surgical patient because it often deals 

with issues that are more complicated to diagnose and treat. Together with the project manager at RHH, it 

has been decided to include both acute medical and acute surgical patients in this project (excluding patients 

who follow Fast track), to test and see the full potential of Axigram in an urgent setting. 

 

1.2 Problem statement 
This thesis project examines how patients and HCPs (primarily physicians) have experienced the testing of 

Axigram and Active arrival concept at an ED. The project aims to gain insights into if and how Axigram 

adds value for patients and HCPs in the diagnostics and treatment process of patients at an emergency clinic.  

Furthermore, the project investigates if patients in urgent settings can be activated in their patient pathways 

through the use of patient-generated data, and how professionals’ work procedures are affected by the use of 

such a tool. The intention is to identify needs and solutions that make it possible for NHN and RHH to 

design and optimize Axigram and the Active arrival concept. In particular, to activate the patient in his/her 

patient pathway at the ED so that the patient’s and hospital’s resources are utilized optimally. 
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1.3 Thesis structure 
To provide an overview of how this thesis report is structured, Figure 3 outlines a short description of each 

chapter and its content: 

 

 
Figure 3: Overview of how the thesis report is structured 

 

2   Theoretical Foundation 
This section will present the theoretical foundation for the project, divided into two main areas. At first, a 

literature search conducted to gain knowledge in the project field is presented. The literature search is 

deemed relevant to identify research available in the problem area and to select a sufficient methodology for 

the study. The second part will present and provide elaborations on the three theories that will be the basis 

 
 

 

 

Ch. 2

Ch 3

Ch. 4

Ch. 5

Ch. 6

Ch. 7

Ch. 8

Theoretical foundation  
Presents the theoretical foundation of the project, including a literature search conducted 
on the project field and the applied theories used to design solutions for NHN & RHH. 

Methodology  
Outlines the methodological foundation for the project. Elaborates on the project plan, 
adopted research design and applied data collection methods.  
 

Data 
Presents the data collected in this project and its respondents. 

Results  
Presentation of findings from the analysis performed, comparing the results with 
international research conducted in the area of patient-generated data.  

Discussion  
Analysis and discussion of the findings from the project with the use of selected 
theories. Discussion of methodological considerations and choices. 

Managerial implications 
Presentation of recommended solutions for NHN and RHH, and suggestions for 
implementation. Discussion of limitations of the suggested solutions. 

Conclusion 
Considers the findings presented in the thesis, arguing that the use of patient-generated 
data is valuable to implement in an emergency context.  
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for the thesis. The theories will be further applied in the discussion section to analyse and discuss the 

findings from the study. 

  

2.1 Literature search project field 
A literature search was undertaken to gain background knowledge on the project field and problem area 

presented by NHN. The literature search was conducted on numerous concepts, with the main focus on 

patient-generated data, patient participation, the emergency area and patient flow optimization. The topics 

where chosen based on their relevance to the problem area, as each of the topics is deemed necessary in 

understanding the challenge of optimizing patient pathways through the use of patient-generated data. 

Additionally, the identified literature will also be used in the analysis. 

 

The literature search was conducted with the use of two international databases, selected based on their wide 

range of science and medical articles from around the world: PubMed and Science Direct. Multiple search 

words were used in different combinations, which allowed a broad search within the project field. Further on 

the reference lists were also used as a base for further exploration of the literature. Information on search 

strategy and inclusion and exclusion criteria can be seen in Appendix 2. 

 

The following sections will present the knowledge gained from the literature search divided into two main 

areas. At first, literature available on the use of patient-generated data will be presented and reviewed, linked 

together with knowledge on why it is relevant to engage patients. Secondly, literature regarding health 

innovation challenges in emergency settings will be presented, with the main focus on the optimization of 

clinical flow and patient pathways. Finally, a conclusion on the literature search will sum up the main points 

and findings. 

 

2.1.1 Use of patient-generated data in hospital care and patient involvement 
The gathering of information about a patient’s current condition, health status and medical history is a key 

event in all consultations between a patient and an HCP. The purpose of it is to obtain an accurate account of 

what is troubling a patient, to be able to make a correct diagnosis and treatment plan. The traditional method 

of recording medical histories involves an interview between the patient and the physician, that often is time-

consuming, and leads to incomplete information due to time constraints and the lack of standardisation. 

Despite these challenges and the great importance of having sufficient information to be able to deliver high-

quality care to patients, there is still a lack of development on improved and less time-consuming methods to 

collect this information. Several initiatives have been made of the world’s leading medical centres testing 

different systems and solutions throughout the last 50 years, but there are still not any solutions that have 

been sufficiently developed and implemented (J. Bachman, 2007; J. W. Bachman, 2003; Moore, Gaehde, & 
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Curtic, 2008; Slack, Hicks, Reed, & Van Cura, 1966). 

 

The first step taken to improve the medical history gathering was a patient questionnaire in a paper format 

developed by Cornell University in 1949 (Slack et al., 1966). The method introduced a system that required 

no physician time and provided a more consistent and standardised way of gathering information from 

patients. However, the method still had limitations such as the time needed to process, review and revise the 

paper questionnaires, the lack of possibilities to individualise the form, and lack of acceptance among the 

clinicians. Several institutions have developed computer-based questionnaires to improve the method, where 

among others, the Mayo Clinic, developed a computer system that interviewed patients and automatically 

generated documentation based on the computer interview. The result showed that the system gathered 

information of higher quality than the physician notes from a regular patient interview. Despite these 

advantages, there were several challenges such as the price of using and developing the system (J. W. 

Bachman, 2003; Slack et al., 1966; Weksel, Sholtz, & Mayne, 1968). 

 

In the later years, several institutions have developed and tested multiple different computer-based solutions 

to improve the patient interview. The aim and need for improvement have both been based on the need for 

gathering sufficient information from patients to be able to deliver high-quality care and to avoid errors in 

diagnostics and treatment. Moreover, a need for restructuring the use of resources has also been identified, so 

the valuable time of HCPs can be used more efficiently (J. W. Bachman, 2003). Several research studies 

have shown that patients well accept the computer-based solutions and that up to 90 per cent of the patients 

in most practices can use the systems. The studies also show that physicians receive more data from patients 

than they are able to gather in a conventional patient interview, variating from 1.6 – 2.9 times more data. The 

data is described to be more structured and more manageable for physicians to get an overview of. This 

makes it possible for the physicians to use their resources more valuable with more time to engage with the 

patients. The studies further point out that the computer interview has no time constraints for the patients, as 

there are no labour costs involved in gathering the data. Above this, some of the research studies also show 

that patients are more prepared for the consultations when using a computer interview, as it gives them a 

better overview of their current medical situation, that helps them in being more engaged in the 

consultations. Altogether these advantages gathered from studies in Germany, Canada, Israel and the US (J. 

Bachman, 2007; J. W. Bachman, 2003; Benaroia, Elinson, & Zarnke, 2007; Slack et al., 2012; Zakim, Braun, 

Fritz, & Alscher, 2008) highlights the value a computer-based interview can add to a clinical setting. 

 

The development of the computer-based interview has primarily focused on outpatient care or primary care 

settings that are not urgent (J. Bachman, 2007; Herrick et al., 2013; Locke et al., 2011; Slack et al., 2012). 

From the literature search, only two of the studies identified aimed at testing the use of a computer-based 
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interview in an emergency setting (Benaroia et al., 2007; Herrick et al., 2013). From these two, only one of 

them, specific a study from Canada, was focusing on the feasibility of patients using a computer-based 

system in an urgent situation (Benaroia et al., 2007). The system tested in Canada was a touch screen device 

that guided the patients through a sequence of questions or statements. The choices presented depended on 

several factors unique for each patient, as the system was able to eliminate unnecessary questions and 

therefore had a shorter time to complete the history taking than previous methods. The patients answered the 

computer-interview in the waiting room in the emergency area, followed by a short questionnaire about their 

experience of using the computer-based patient interview. The answers were after that compared to the 

medical history gathered of an emergency physician, to see if the computer interview captured all valuable 

information. The results showed that more than 86 % of the patients agreed that the computer-interview 

could improve the patient care at the ED, and over 70 % of the patients reported that they felt they were able 

to deliver more information to the physician using this method. Moreover, the results showed that the 

computer-system covered around 90 % of the questions deemed relevant for an emergency setting, where the 

emergency physician only covered 55 % of the questions. The study further concludes that it would be 

possible for such a system to be integrated into a patient pathway at the ED, without delaying or disturbing 

the patient care to be delivered, and that a computer-based device also is well accepted by patients in urgent 

and more stressful situations (Benaroia et al., 2007). 

 

The study highlights that the use of computer-based solutions for patient interviewing also can be highly 

valuable in urgent settings (Benaroia et al., 2007). The other study identified from the literature search, 

testing a computer-based solution in an ED in the US, showed similar results (Herrick et al., 2013). Besides 

the two reports, no further studies were identified regarding use or testing of such a system in emergency 

settings, with the focus on improving information flow and reducing diagnostic errors. This project, 

therefore, aims at testing the possibility of using a computer-based solution for patient interviewing in an 

emergency setting in a Danish context. 

 

The studies presented focuses on the advantages of implementing a computer-based medical history taking 

system into a clinical setting. Despite these advantages, the studies also points out some limitations that need 

to be considered. For a computer-based system that gathers patient-generated data to be fully implemented 

and used optimally in a clinical setting, it needs to be possible for the patient-reported data to flow 

automatically into the EHR used at the clinical department. A study from 2008 in Boston (Moore et al., 

2008), stress the importance of considering these architectural choices and challenges regarding an 

organisation´s IT infrastructure when implementing the use of patient-reported data. The article emphasises 

the importance of the value in freeing up a clinician’s time and resources to be used for other patient 

concerns. This value will disappear if there is no direct flow between the patient-reported data and the EHR, 



2. THEORETICAL FOUNDATION   
 
 

 
 

25 

as the clinicians then still will need to spend time on entering the information into the EHR system (J. 

Bachman, 2007; J. W. Bachman, 2003; Moore et al., 2008). This challenge also needs to be considered in the 

evaluation of the computer-based solution tested in this project. 

 

Further on there are also other uncertainties and challenges that need to be considered when testing a 

computer-based solution in a Danish context. The studies identified highly emphasises the need for 

developing a system with a branching structure with the possibilities of individualising the questions to each 

patient. The different systems tested included from 40 – 400 questions, where the patients had a mean time 

of fulfilling the questionnaires from 5 - 94 minutes. This illustrates the need for a branching structure, where 

a system can eliminate unnecessary questions, having a shorter completion time for the patients. 

Furthermore, the studies also identified the need for testing the reliability of the questions among patients 

before implementing a system in a clinical setting to avoid false-positive information (J. W. Bachman, 2003; 

Benaroia et al., 2007; Locke et al., 2011; Zakim et al., 2008). Other areas to consider are how the use of a 

computer-based solution affects the clinical workflow and the possibilities of patients entering patient-

generated data from home through web portals in the future. These areas are only briefly touched upon in the 

research available, with no research available from a Danish context or the specific system, Axigram, that 

are tested in this project. 

 

The advantages presented with computer-based interviewing, highly emphasises the benefits of using 

patient-generated data linked to better utilisation of resources and gathering of sufficient information, that 

leads to higher quality care delivered to the patients. Another benefit identified with the use of patient-

generated data is the importance of patient participation and patient engagement in a clinical setting. Patient 

participation builds upon that patients experience higher satisfaction, better health outcomes and increased 

understanding of their care if they are involved in the health care delivered (Frank, Asp, & Dahlberg, 2009; 

Restaino et al., 2013). Today patient involvement is highly valuated, but still, there is no clear definition of 

its meaning in health care. From the literature search undertaken, an article from the US (Funnell, 2016) has 

reviewed the concepts of patient empowerment and patient involvement and provided definitions of them. 

Patient empowerment is defined by Funnell (2016) as “the process for identifying needs, taking action and 

gaining mastery over issues that are self-identified as important”. Further on, patient participation is 

described to be a patient´s right and responsibility to engage in decisions and to influence the treatment 

received. Both concepts are linked to the concept of patient-centred care, that builds on delivering care from 

the starting point of the patient, focusing on the patient’s primary concerns and needs, and showing respect 

for their experience and expertise (Funnell, 2016). 
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The literature search shows that there is still a lack of knowledge about what methods should be used to 

ensure patient involvement in health care. A systematic review from the US (Restaino et al., 2013), has 

investigated the existing literature on patient engagement technologies used in inpatient hospital settings. 

The study identifies that there is limited research available on inpatient engagement of patients, and the 

impact it has on health outcomes. The review further highlights that new developments in mobile technology 

make opportunities for improving patient engagement. Despite this, they recognise that there is still need for 

more research to be undertaken on what methods that would be optimal for engaging patients, and how these 

methods affect the patient pathways and clinical workflows in an inpatient setting (Restaino et al., 2013). 

The use of patient-generated data in a hospital setting, such as the application Axigram tested in this project, 

has the opportunity to be one of these methods. 

 

2.1.2 The emergency department and patient flow optimization 
To be able to provide timely, effective and high-quality care to patients in need for urgent care, it not only 

requires an optimal flow of information and use of resources as described by the use of patient-generated 

data, but it also needs to deal with the management of patient flow and demand in the entire ED. The 

literature search undertaken reveals that the high rate of patients and lack of resources available in EDs often 

leads to challenges related to department crowding, queuing, increased waiting time and low coordination of 

care, that is associated with poor health outcomes, low patient satisfaction and higher health care costs. 

Several initiatives and research projects have been undertaken to improve the patient flow in EDs. The 

literature search identified studies that have tested different methods for enhancing the care pathways, by 

reviewing the current processes and developing process models for improvements (Abo-Hamad & Arisha, 

2013; Johnson et al., 2017; Sánchez, Suárez, Asenjo, & Bragulat, 2018; Shukla, Keast, & Ceglarek, 2014; 

Shukla, Lahiri, & Ceglarek, 2015; Thomas et al., 2017; Vegting et al., 2011; Yousefi & Ferreira, 2017). 

Some of these methods will shortly be presented here. 

 

Several research projects have applied Lean philosophy methods to investigate and optimise processes at 

EDs. A study that was undertaken in the UK in 2017 (Thomas et al., 2017) used the technique of value 

stream mapping to investigate the care process and delays in EDs in four hospitals in South West England. 

The findings showed that the patients mostly waited for beds, investigations or results. Moreover, the results 

showed that patients often didn’t know why they were waiting and that those who experienced waiting were 

more anxious. Their main recommendations for improvements were to implement automatic notifications of 

results and a clinical decision area for patients awaiting results. Above this, the importance of addressing the 

reasons for waiting time with the patient was also highlighted (Thomas et al., 2017). Another study using the 

principles of Lean undertaken in Barcelona in 2015-2016 (Sánchez et al., 2018) applied several Lean 

techniques to improve the process flows in an ED, comparing pre and post processes. The results showed a 
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significant reduction in length of stay (389 vs 329 min, P < 0.001) and waiting time (71 vs 48 mon, P < 

0.001) after the implementation. This illustrates that Lean thinking can improve throughput time and reduce 

waiting time in EDs by using the principles of elimination of waste, standardisation, and the involvement of 

employees (Sánchez et al., 2018). Other research projects identified in the literature search has applied other 

process improvement frameworks than Lean, such as simulation and agent-based frameworks (Abo-Hamad 

& Arisha, 2013; Yousefi & Ferreira, 2017), dashboard visualizations (Johnson et al., 2017) and pathway 

variation analysis (Shukla et al., 2014, 2015) to improve the patient pathways and service delivery in hospital 

care, with similar results. 

 

2.1.3 Conclusion from the literature search 
From the studies identified in the literature search, it is seen that there are several significant advantages 

linked to the use of patient-generated data in a clinical setting. Among other things, it was recognised to have 

the possibilities of improving the utilisation of resources in EDs, and to provide a higher quality of care to 

patients because of sufficient information sharing. Besides these advantages, it was also highlighted that 

there is still no computer-based system for patient interviewing that have been fully implemented. Moreover, 

it was recognised that some challenges need to be addressed when developing a computer-based solution for 

information gathering. Areas to consider were the ease of use of the system from a patient and clinicians’ 

perspective, the composition and structure of the content of the patient interview, how the use of the 

computer-based solution affects the clinical workflow, and the possibilities of linking the patient-interview to 

the EHR system. The findings from the literature search further also emphasized that new developments in 

technology, such as the use of patient-generated data, make opportunities for delivering patient-centred care, 

but that there is still limited research on how it affects patient engagement and health outcomes. The project 

needs to consider these advantages and challenges when evaluating the application Axigram and if the use of 

patient-generated data will be valuable to implement in the emergency area in Denmark. 

 

Further on the literature search identified studies that had tested different methods for enhancing care 

pathways and patient flow in EDs, by reviewing the current processes and developing process models for 

improvements. There were, however, no studies identified who had investigated how the use of a computer-

based solution for patient interviewing affects the patient flow and processes in a clinical department. This 

effect needs to be considered when evaluating the computer-based solution tested in this project. 

 

2.2 Theory 
This section will present and provide elaborations on the three theories that will be the basis for the thesis: 

Lean philosophy, Leavitt´s model on applied organisational change, and Lean UX. The presentation will 

give an overview of the main concepts of the theories, and justify their application to this project’s health 
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innovation challenge. The theories will be used to analyse and discuss the findings from the study and 

uncover the change needed for NHN and RHH to optimise and improve the Active arrival concept. The 

theories have been selected based on their relevance for the problem area and the findings from this project’s 

data collection. 

 

2.2.1 Applied Organisational Change – Leavitt´s model 
Leavitt’s (1965) theory on applied organisational change works from the assumption that all organisations 

consist of complex systems with different interacting components, between which there are more or less 

close relationships. Each part or element in the organisation has its value, but the elements can’t be seen 

isolated, as they are interdependent and altogether make up one unit. The interdependence means that if one 

of the elements are changing, it usually will result in a compensatory change in others. Furthermore, the 

theory builds upon that a positive interaction between the components that create synergy, will lead to a 

more significant result than the individual elements can perform on their own (Leavitt, 1965). 

 

Leavitt’s theory, also known as Leavitt’s System Model, is widely used for managing organisational change, 

both to analyse an existing imbalance in an organisation, or to reveal consequences of a considered change 

initiative. The model emphasises that organisational change or innovation initiatives aren’t isolated from the 

rest of the organisation, where a change only is likely to be successful if it considers all of the interconnected 

areas of an organisation (Leavitt, 1965). 

 

According to Leavitt (1965), organisations consist of four main components: People, Task, Structure, and 

Technology, that all are interdependent. Task refers to an organisation’s end goal, which in health care will 

be the tasks that are solved for and together with the patients. People refer to the personnel or HCPs working 

in the organisation, and the patients and their relatives. Structure refers mainly to the systems of authority, 

workflows, budgets, targets and communication systems present in the organisation. Lastly, technology 

relates to IT-technology, medical technology and apparatuses used, and furthermore also the care- and 

treatment procedures and guidelines followed in the organisation (Leavitt, 1965). 

 

The adoption of Leavitt’s model covers two steps. The first step is to define the organisational setting and 

purpose of applying the model, which includes identifying the four main components, what each part does 

within the organisation and how they interact with each other. The second step will be depending on the 

purpose of the adoption, either to analyse an existing imbalance in the organisation and what changes that 

needs to be done to recreate synergy and balance, or to investigate the impact of a considered change or 

proposed innovation, and how it will impact the other components (Leavitt, 1965). 
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In this project Leavitt’s model will be used to analyse and discuss the results, assessing how an 

implementation of Axigram and Active arrival concept (a change in the technology component) will affect 

the other parts and the overall organisation, and what needs to be done to ensure synergy and balance 

between the components. The four elements of the model are defined as followed in an emergency setting: 

 

Component  Description Examples 

Task  The tasks that are solved for and together with the 

patients at the ED. 

Triage 

Clinical tests 

Physician consultation  
 

People  Health care professionals and other personnel 

working at the ED. 

Patients treated at the ED, and their relatives.  

Physician 

Nurse 

Patient 

Relatives  
 

Structure  Systems of authority, targets, budgets, and 

workflow present at the ED. 

Target for treatment  

Division of labour between the 

professionals  

DEPT model (Danish Emergency 

Process Triage) 
 

Technology  IT-technology, medical technology, and 

apparatuses used at the ED. 

Care- and treatment procedures. 

Patient-generated journal Axigram 

EHR-system  

Table 2: The four elements of Leavitt's model (1965) in an emergency setting  

 

Leavitt is criticised for not including the environment, and the influence it has on the organisation and its 

components. Ry and Ry (Danielsen, 2009) have therefore made an expanded version of the model called the 

Leavitt-Ry model. The Leavitt-Ry model builds upon that change processes are highly complex, being 

influenced by many different factors. The model has been expanded, by including the effect of the physical 

layout, the organisational culture, rewards systems and vision and values present in the organisation. 

Furthermore, there is also an environment and historical dimension put as a foundation for the model 

(Danielsen, 2009). See Figure 4 for an illustration of the Leavitt-Ry model. This project will include 

elements from Ry and Ry´s extended model. 
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Figure 4: An illustration of the Leavitt-Ry model (Danielsen, 2009) 

 

2.2.2 Lean Philosophy in Health Care 
Lean is an operations strategy that focuses on how to manage an operation efficiently by prioritising value 

creation. The strategy optimises processes by identifying problems and waste and removing this in a 

structured approach, where the ultimate goal is to increase value-generating activities and improve flow 

efficiency. Amongst other things, Lean focuses on prioritising flow efficiency over resource efficiency, 

which emphasises on optimising the throughput of the flow unit through correct utilisation of resources 

(Modig & Ählström, 2012). 

 

Throughout the past decades, maximising utilisation of resources, also called resource management, has been 

seen as the key solution to costs savings and improvements, especially within the health care sector. By 

following a Lean strategy when undertaking improvement initiatives, resource management is emphasising 

to focus on what creates value for the flow unit, instead of optimising the utilisation of each resource unit 

individually. Lean tools and methods, such as a value stream analysis, can help an organisation to learn what 

processes that create value for the end-users and which don’t create value and should be removed. By 
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applying value stream analysis and removing all observable waste, such as waiting time, duplicated work, 

information search etc., an organisations utilisation of resources improves, by increasing the share of value 

add in the value stream. According to Lean philosophy, value-adding work comprises of processes and 

activities that are directly satisfying end customer’s needs. In contrast, superfluous work is defined as 

processes that at best satisfy secondary needs, and therefore, should be eliminated (Modig & Ählström, 

2012). 

 

In health care, it is challenging to define the customer due to the number of stakeholders involved in 

delivering health services. Recognition and identification of customer needs is the first step in following 

Lean principles; Mistakes in this step of the process may impact subsequent steps negatively. Another 

challenge of implementing Lean in health care is that work processes in most health care organisations are 

designed based on the resource efficiency concept. This means that hospitals and departments often are 

working in parallel to each other, which are referred to as the silo effect. When each hospital and department 

is working alone, and for their benefit, only limited improvements can occur on the overall system. The 

management team need to have a system-wide view of the entire organisation to be able to deliver vast 

tangible improvements. As mentioned earlier, this is often not the case in health care. Management teams do 

not utilise a system-wide view but prefer to address smaller issues within departments and as a result of this 

fail to bring sufficient changes to processes across departments (Modig & Ählström, 2012). 

 

During this project, the Lean philosophy will be used in conjunction with the project´s findings to identify 

waste and non-value adding activities in the patient – and clinical flow relevant to the PGJ. Moreover, the 

theory will also be used to suggest improvements initiatives that can make Axigram more effective and 

efficient by adding value to the patient pathway at the ED. 

 

2.2.3 Lean UX in Health Care 
Lean UX is a novel approach that has emerged within the last decade. Lean UX is primarily referenced and 

applied in the context of software engineering, product development and user experience (Gothelf, 2013). 

This innovative philosophy was chosen as one of the main theories since the majority of the findings and 

recommended improvement initiatives are related to the technical aspects of Axigram and further 

development hereof. 

 

The Lean UX philosophy was founded based on fundamental principles from both Lean, Design-thinking 

and Agile development. Lean UX differs from traditional approaches by shortening down and changing the 

design and development processes in any given corporation. Part of the Lean UX philosophy is based around 

not wasting time or resources. It does so by gathering and dividing people with qualified skills and different 
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backgrounds into small cross-functional teams, enabling products to be developed and delivered to end-

costumers through a rapid and customised process. The teams are iteratively building, testing, measuring and 

learning from patient experiences with products that are not fully developed when introduced. Based on 

quick market research and customer analysis, the teams are building a product, that aligns with the business 

strategy and customer needs (Gothelf, 2013). 

 

To measure the costumers’ experience, key performance indicators (KPI) are utilised, to ensure that the 

systems meet the success criteria defined by the developers. KPIs, therefore, needs to be developed before 

revealing the product to selected costumers. When KPIs are defined, the team is ready to expose the 

minimum viable product (MVP) to selected costumers to receive feedback and recommendations to changes 

or modifications. When enough customer feedback is received, the team starts to build on the MVP, and 

when adjustments are made, they continue the cycle of testing and measuring it with costumers. This process 

is an iterative and continuous process, as it continually seeks to provide maximum value to the end-users. 

The product is ready to be scaled out to the entire customer base when KPI targets are reached, and no 

further substantial insights, modifications or product changes need to be made (Gothelf, 2013). 

 

Lean UX design focuses on building systems that demonstrate a deep understanding of end-users. It 

considers what users need and wants while also making allowances for the user’s context and limitations 

(Gothelf, 2013). The Lean UX approach will in this report be used to analyse if the functionalities in 

Axigram matches the needs of patients and HCPs, and the context of an urgent setting. Moreover, the theory 

will also be applied when suggesting recommendations to how Axigram can be adjusted. 

 

3   Methodology 
This section outlines the methodological foundation for the project. It starts by presenting an overview and 

explanation of the entire project plan, thereby providing the reader with an understanding of the 

methodological choices made throughout the project. Following this, the philosophy of science and the 

research design will be described, and finally, the application of empirical data will be elaborated. 

 

3.1 Project plan 
This project is guided by the design-oriented and theory-informed methodology for problem-solving in 

businesses and organisations presented by van Aken, Berends & van der Bij (2012). The method describes 

the process of identifying and solving a problem within an organisation, focusing on designing and realising 

a solution to the identified problem. The process of identifying and solving business problems are context-

dependent, interpersonal and iterative, following the nature of the problem-solving cycle. The problem-

solving cycle starts with a need, where the company identifies a business problem. After that, there is often a 
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problem mess of interrelated issues that need to be sorted before being able to identify and structure a clear 

problem definition. Furthermore, the steps of the problem-solving cycle continue by an iterative process 

between problem definition, analysis, solution design, intervention and learning. The method emphasises that 

the problem analysis and solution design should be theory-informed, meaning that it should be based on the 

academic literature available on the area (van Aken et al., 2012). 

 

This thesis project has followed the above-presented methodology. The following paragraph will shortly 

present the problem-solving cycle undertaken in this project (illustrated in Figure 5), detailing the process of 

how we as researchers have identified the problem of interest, carried out the analysis and designed solutions 

for the host organisation. 

 

 
Figure 5: Illustration of the problem-solving cycle by Van Aken et al. (2012) 

 

This thesis project was undertaken in collaboration with NHN, where NHN presented a defined project and 

business problem to be addressed, as described in the introduction. The testing of the application Axigram 

	
	
	
	
	
	
	
	
	 	

Problem Definition & Project 
plan

• Initial meetings NHN
• Literature search
• Renewed plan RHH

Data collection
• Initial data collection and test at NHN
• Mixed-methods research
• Data collection at RHH 

Analysis
• Hermeneutic analysis
• Statistical analysis
• Applying selected theories to findings

Solution Design
• Iterative Process
• Data-driven and theory-informed 
solutions

• Development Axigram 
• KPIs and self-reported patient ratings

Intervention
• Development misfits Axigram and 
further testing

• Development of KPIs and self-reported 
patient ratings

• Change analysis 
• Implementation plan

Next Steps
• Business case 
• Implementation
• Continously measure and monitor the 
quality of Axigram and patient pathways  



3. METHODOLOGY 
 
 

 
 

34 

was chosen by NHN, based on the need for improving the Active arrival concept and patient pathways at the 

ED of the hospital. The intake process for the thesis included several meetings with the project team at NHN 

to gain insights into the project and problem area, followed by a literature search to gain further insights into 

the field of interest. Additionally, we also took part in meetings with the developers of the PGJ to be tested. 

The intake process led to an initial problem definition and the design of a project plan. The project plan was 

designed together with the project group at NHN, where we were involved in planning the entire pilot-

project, including, preparing the data collection methodology for the test, the practical structure, technical 

challenges, and the involvement of HCPs from the ED. 

 

The data collection and analysis step (see Figure 5) started by an initial data collection, where observations 

of patient pathways were collected to gain more insights into specific patient pathways at the ED. 

Furthermore, technical tests, pilot observations, and interviews were undertaken, to test and adjust the data 

collection methods before the initial testing of the application was to start. The testing phase of the project 

included several challenges due to server and data approval issues, which led to multiple delays. Ultimately 

the project was set on pause, due to a decline in data approval. As a result, we had to come up with an 

alternative approach and methodology for the thesis project. The aim was to find a new way of collecting 

data, that still would be valuable for NHN and the problem presented by the organisation. We succeeded in 

making an agreement with the ED at RHH, as described in the introduction, as they also were testing the PGJ 

in an emergency context. 

 

The project changed from initially being categorized as a pilot project, to becoming an explorative research 

project. In the initial project definition, the primary interest was to look at the organisational changes 

triggered by the application, in terms of changes in patient flows and workflows. The purpose was to 

ultimately raise several innovative improvements related to suggested modifications to the application and its 

use. The project intended to do so by following a specific group of patients before and after the 

implementation of the PGJ, to gain insights into changes that could occur in the patient pathways or the 

HCPs workflows when using Axigram. It was the intention to conduct interviews and observations of both 

patients and HCPs and at the same time retrieve data from the PGJ and the EHR system used at the ED. This 

approach was no longer viable when changing the context to RHH. Step 1 in the problem-solving cycle was 

again undertaken (Figure 5), where a new problem definition was created, adjusted to the setting of RHH, 

and a new project plan developed. The change in problem definition and project plan was highly based on 

knowledge already acquired from the previous data collections undertaken at NHN and the literature search 

performed on the problem area. Furthermore, initial meetings were also arranged with the emergency 

physician responsible for the PGJ project at Horsens, to adapt the project plan to the context of RHH. The 
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thesis project and its data collection approach thus changed from being a pilot project running for six weeks 

at one of the North Zeeland’s hospitals, to be a one-week trial of the concept at the ED at RHH. 

 

The following steps in the problem-solving cycle (Figure 5) at this stage primarily followed a stage-based 

and flexible approach, adapting to the needs of NHN and RHH. A cyclical data collection process was 

undertaken, where feedback and analysis continually guided an adjustment in the problem definition and the 

solutions to be designed. The specific data collection methods used are further elaborated in the following 

sections. Throughout the data collection process solution design was continuously discussed with an 

emphasis on developing theory-informed solutions to the project host. Two innovative solutions were 

developed, that will be further elaborated in section 7. Managerial Implications. 

 

The steps followed in this project is in line with the four major steps in the problem-solving methodology 

described by van Akens, Berends & van der Bij (2012); defining and discussing the subject of analysis, 

applying theoretical perspectives, performing an analysis and developing deliverables and solutions to the 

problem. The entire cyclical process of the project followed an iterative approach as recommended by the 

methodology, continuously shifting between the different steps, to be able to develop valid solutions to the 

problem presented by the host NHN and co-host RHH (van Aken et al., 2012). The entire cyclical process is 

illustrated in Figure 5, and the timeline is illustrated in the figure seen below. 

 

 
Figure 6: Timeline thesis project 

 

3.2 Philosophy of science 
The purpose of this project was to investigate patients and HCPs understanding and experience with the PGJ 

in an ED context. The approach and philosophical paradigm primarily used in the project was hermeneutics, 

which in brevity is concerned with the understanding of human behaviour (Dahlager & Fredslund, 2008). 



3. METHODOLOGY 
 
 

 
 

36 

Hermeneutic is a longstanding discipline from the 1800s that originates from Greece (Birkler, 2011), where 

hermeneutics is described to be the methodology of interpretation. Within the hermeneutic discipline, it’s a 

requirement that the scientist includes the historicity, context and own preunderstanding to the subject that is 

being investigated and interpreted, being able to widen his/her horizon, understanding and knowledge. 

 

According to the hermeneutic process of understanding, the subject must be explained in the light of a 

holistic understanding to be interpreted and understood. New insights into a topic pursued expand one’s 

horizon and thus contributes to an increased understanding, hereby resulting in a continuous learning 

process. According to the hermeneutic philosophy, the learning-process is also called the ‘hermeneutic 

circle’ (Birkler, 2011). 

 

An important consideration for the project is the distinction between the level of preunderstanding we as 

researchers had going into the project. The theory to consider here is addressing the exploration of known vs 

unknown. In the case where we know what we know, there is room for reflections, and in the case where the 

preunderstanding is unknown by nature, new preunderstandings can be created uncovering parts of the 

unknown (Logan, 2009). As new understandings are generated in the project, we need to reflect on how this 

is done. 

 

Hans-George Gadamer, one of the hermeneutic pioneers, argues that interpretations, understandings and 

conclusions are influenced and depending on the present historical timeframe, the context and the 

researchers own situation. Following a hermeneutic approach, according to Gadamer, makes it impossible to 

generate objective knowledge, since he acknowledges understanding as an interpersonal process, which 

require involvement and as such, becomes subjective. When using a hermeneutic approach in science we as 

researchers needs to be actively conscious of own preunderstandings and prejudices and be as transparent as 

possible, in order to make it easier for the reader to understand how we have derived at the project’s results, 

and to be able to replicate the results into other contexts (Birkler, 2011). As this approach relies heavily on 

interpretation, it’s difficult to repeat the study’s findings and generalise, where there also will be a need for 

understanding the original context of the study to be able to transfer the results of the investigation. 

 

Even though our understanding is mainly hermeneutic, it is acknowledged that the development of 

knowledge also is rooted in the paradigms of positivism and social constructivism. To be able to address the 

purpose of the project, both paradigms have been used to collect, analyse, and develop solutions to the 

project’s problem statement. 
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The positivistic paradigm claims there only is ‘one truth’ and the answer to any scientific research question 

and study must be found and explained in the nature of mathematical truths with no involvement of the 

scientist (Birkler, 2011). We acknowledge that many things in the social world can be explained by solely 

following this type of paradigm. Elements from this paradigm are represented in this project by the use of 

quantitative analysis, both by assessing physicians’ and patients’ attitude and behaviour towards the use of 

PGJ and statistically analysing data from the application Axigram. 

 

In contrast, social constructivism is about acknowledging that knowledge is not universal but subjective, 

something that is being socially constructed by people through interactions (Birkler, 2011). This paradigm is 

represented in the project by the use of participant observation and interviews, where we as researchers are 

present in the daily interactions in the ED, where knowledge is socially created among individuals. The 

contribution of these sub-paradigms is visualised in Figure 7. 

 

 
Figure 7: Philosophy of Science - Framework 

 

In conclusion, the project primarily utilises the hermeneutic paradigm to investigate a new phenomenon that 

is being tested in a socially constructed setting, with support of the two sub-paradigms positivism and social 

constructivism. The analytical findings are, therefore based upon our latest horizon of understanding. When 

understanding the holism and the interrelation of all elements, we are capable of creating new learning’s 

concluding in newly found understandings following the hermeneutic paradigm. 

 

3.3 Research design – Mixed methods 
To get a broad understanding of the problem area and to be able to address it adequately, the mixed method 

approach was selected as the research design for this project. By using different methods to collect and 
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analyse data, it was possible to gain a deeper understanding of the research problem and to find valid 

solutions to the host organisations. The mixed methods approach informed not only the data collection but 

also shaped the data analysis and solutions developed in the project (Creswell & Clark, 2007).  

 

A mixed method design has been applied by the use of both qualitative and quantitative data collection 

methods. The mixed method approach undertaken followed the convergent design, where qualitative and 

quantitative data were gathered simultaneously and mixed during interpretation. The purpose of applying this 

design to the project was to get a more comprehensive account of the problem area and to validate findings 

between the different data gathered (Creswell & Clark, 2007). 

 

The research study undertaken has followed a mixture of a deductive and an inductive approach. Deductive 

because theoretical frameworks shaped our horizon and what to look for at the beginning of the project. 

Additionally, theoretical frameworks were later on also used to connect and categorise the empirical data 

through the analysis. An inductive approach was used because it was not possible to predict theory matching 

with all the findings in the empirical data, i.e. the findings from the data shaped the choice of theory (Birkler, 

2011). 

 

A mixed methods design is in line with the problem-solving approach presented by van Akens, Berends & 

van der Bij (2012) where a combination of methods were necessary as it ensured an iterative project 

approach whereby solutions were continually improved and adjusted based on findings from the data 

collection. 

 

3.4 Data collection & Analysis 
To be able to answer this projects problem statement, several different types of data were gathered and 

subject to analysis. The data comprised of primary data in the form of fieldwork data, qualitative interviews, 

and survey data, and secondary data in the form of quantitative data extracted from the PGJ. The different 

types of data used are overlapping, each of them contributing with different parts of the synthesis, and have 

all shaped our initial preunderstanding following the hermeneutic approach. Table 3 gives a short overview 

of the different types of methods used for data collection and what type of data that was gathered. 
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 Data collection method Type of data  

Primary data  Fieldwork: Participant observation & interviews Fieldnotes 

  Recorded interviews  

 The Qualitative interview Recorded interviews  

 Survey  Self-completion questionnaire   

   

Secondary data  Secondary analysis: Data extracted from the PGJ  Quantitative data  
Table 3: Overview of data collection methods and what type of data that was gathered 

 

This section will elaborate on the choice of data collection methods, including the methods and tools used for 

planning and undertaking the data collection, and the analysis performed.  

 

3.4.1 Statements – To guide the data collection process    
Several statements were developed together with the project team at NHN, describing how it is predicted that 

the Active arrival concept will create value for patients and HCPs in an ED when fully developed and 

implemented. The statements were prepared to help guide the data collection process, and what questions to 

ask to investigate if, how, and why the PGJ creates value for the users. The statements were developed both 

from a patient’s perspective and a professional´s perspective, and describe the desirable results of 

implementing the Active arrival concept. 

 
Patient statements: 

- I am experiencing that the patient-generated journal is easy to use. 

- I find the utilization of the waiting time valuable, as I can contribute by providing information to the 

physician. 

- I understand why I should contribute by providing information to the physician. I can, therefore, see the 

meaning in contributing with information about my health. 

- It gives me comfort knowing that I have actively contributed with information regarding my health and 

that I can make use of this information in the dialogue with the physician when he/she is assessing me. 

- I would be able to register the information about my health from home, by the use of the application, if 

this was an option. The time before arriving at the emergency clinic would be better utilized if this was 

possible. 

- I have an improved overview of my condition and a greater understanding of the patient pathway when 

using the patient-generated journal. 
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Professional statements:  

- The patient-generated journal has given me an improved visual overview of the patient´s symptoms 

- The contribution from the patient has helped me to be able to develop an improved diagnostic- and 

treatment plan for him/her. 

- I am experiencing that the patient is participating more actively in the consultation and gains more 

ownership over his/her situation when using the patient-generated journal. 

- Applying the patient-generated journal and the accompanying new tasks can easily be implemented into 

my workday. 

- The process of gaining an overview of the patient´s symptoms by using the patient-generated journal is 

more time-efficient, compared to previously used methods. 

 

The statements have guided the development of data collection methods, as further presented in the different 

sections below. The statements are in that matter used to measure to what degree the Active arrival concept 

and application Axigram, can live up to the desired result wanted by the host firm, NHN. 

 

3.4.2 Primary data 
Primary data is defined as original data collected for the specific purpose of this project. The primary data 

used for this project was gathered by the use of three different data collection methods, namely fieldwork, 

qualitative interviews, and a survey. Table 4 below gives a short overview of the data collection methods and 

their respondents. The data and its respondents will be further described in section 4. Data. 
 

 Data collection method Respondents  

Primary data  Fieldwork: participant observation and interviews  Patients 

  Health care professionals  

 The Qualitative interview Health care leaders 

  One of the developers - PGJ 

 Survey  Physicians  
Table 4: Primary data - overview of data collection methods and respondents 

 

3.4.2.1 Fieldwork: Participant observation and interviews 
The methodological strategy of fieldwork is a method used to describe and explore people and activities 

within their context, through observing, and participating within a chosen setting. The method aims at 

gaining insights into the social phenomena of an individual or groups behaviour and interaction, and 

furthermore, to find the meaning of the behaviour in the context. Moreover, fieldwork is a method that is 

particularly well suited to investigate relations, meaning both relations between people, but also their 
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physical, material, and institutional surroundings (Ravitch & Mittenfelner Carl, 2016; Tjørnhøj-Thomsen & 

Reynolds, 2008). 

 

The method of fieldwork can both be used as an ethnography study where there is a long-term, in-depth data 

collection to be able to understand an entire social system or context, to more focused observations, where 

the method is used for a limited time to answer a specific research question. Therefore, the data gathering 

process of fieldwork often consists of using several different types of data, such as documents, observations, 

asking questions, and informal and formal interviews. Further on there is always a need for gaining access to 

the place and people that are in interest when undertaking fieldwork, where a central gatekeeper should be 

identified (Easterby-Smith, Thorpe, & Jackson, 2015; Tjørnhøj-Thomsen & Reynolds, 2008). 

 

The data collection methods used explicitly in this fieldwork was participant observation, including 

questions, and formal interviews. The fieldwork was undertaken in a specific context, with limited 

observations that were defined before starting the fieldwork. The fieldwork was conducted in the ED at 

RHH, during one-week on weekdays between 9.00 – 17.00, and 18 patients were included in the fieldwork. 

The fieldwork aimed to gather information from a patient’s perspective on the use of Axigram. More 

specifically it aimed at gathering information about a patient´s experiences and interaction with the PGJ and 

the need for user adaptation. Furthermore, it explored if patients in need for emergency health care were able 

to participate in the care delivered by entering health data into Axigram, and if/how the use of the PGJ 

created value for the patients. 

 

With this specific purpose in focus, two defined events in the patient pathways at the ED was chosen for the 

fieldwork. In the first event the patients were introduced to and used the PGJ through a tablet. The second 

event was the physician consultation, where data from the PGJ were used for the consultation (see Figure 8 

for an illustration of the PGJ events). The events were investigated through participant observation and 

questions, and two short formal interviews were undertaken after the observation of each event. By using the 

methodology of fieldwork, it allowed us to gather information about the social world of the patients, 

focusing on their interactions with the PGJ and the physicians. We as researchers on this project had 

approved access to the setting through one of the ED physicians at RHH. The ED physician was also the 

project leader for the test of Axigram at Horsens ED, and furthermore also one of the co-inventors of the 

application. 
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Figure 8: Illustration of the PGJ events included in the fieldwork 

 

Participant observation 

Participant observation is a method where we, as researcher, establishes an observing role in the setting and 

furthermore are functioning members of the social environment (Tjørnhøj-Thomsen & Reynolds, 2008). We 

participated in various ways during the fieldwork. Mainly we were participating in the first event, 

responsible for introducing the patients to the PGJ, and helping the patients in using the PGJ if needed. In the 

second event we mainly had an observable role. Our role and degree of contribution were defined based on 

our educational background and the aim of the study. We had no further responsibilities regarding a patient´s 

care but occasionally contributed by helping the patient gain contact with an HCP at the ED if needed. 

Furthermore, we had an overt role, where our role and the aim of the project was known to both the patients 

and the HCPs at the ED (Bryman & Bell, 2015). 

 

When participating in the setting, you influence the environment observed, and the knowledge produced. 

Hence, our role in this project has not only been to observe the participants, but also to reflect on our role 

and how we have affected the research process, as described by the notion of reflexivity. Reflexivity is 

therefore central to participant observation and this project, as we need to be aware of this effect on the 

process, and that is impossible to remain outside the “subject”, as also emphasized by the hermeneutic 

approach (Easterby-Smith et al., 2015; Tjørnhøj-Thomsen & Reynolds, 2008). 

 

The observations were prepared by developing an observation guide (Appendix 3) and a field note template 

(Appendix 4), to ensure that the purpose of the study was covered (Easterby-Smith et al., 2015). The 

observations were written down as field notes throughout the observations, primarily focusing on the actions 

and interactions taking place, and reflections on our role in the events. Moreover, the observations focused in 

general on describing the two events and the activities taking place, the actors involved and the interactions 

and roles observed, also including depictions of the vocal expressions, body language and emotional states 
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that occurred. We furthermore, continually tried to validate our findings throughout the observations by 

asking the respondents clearing and confirming questions. The field notes generated from the observations 

were, therefore, both descriptive and inferential, as they both described what was directly observed and the 

interpretations and assumptions beyond the data (Ravitch & Mittenfelner Carl, 2016). 

 

Interviews 

The two events in the patient pathway were further investigated by the use of two formal interviews 

conducted after the observation of each event. All of the patients taking part in the fieldwork (and their 

relatives), was included. The goal of the qualitative interview is to gain insights into an individual´s lived 

experience and how they make sense of and construct their reality in relation to the phenomena explored. By 

using the method of an interview as a part of the fieldwork, it allowed the project to investigate the problem 

area in a descriptive and explorative way, making a more in depth-investigation of how patients experienced 

the use of the PGJ, expanding on the observations from the two events (Ravitch & Mittenfelner Carl, 2016). 

 

The interviews were carried out with a semi-structured approach, as recommended by Kvale (2007), as this 

makes it possible to uncover the chosen themes and questions identified, but also to follow the specific 

answers that are given by the informants. Kvale (2007) further argues that knowledge is created during the 

interviews, in the interactions between us as researchers and the informants, which also is in line with the 

hermeneutic approach that are followed in this project. 

 

To ensure that the chosen themes and questions were covered during the interviews, a prepared interview 

guide was developed with inspiration from Kvale´s (2007) theory on interviews and Bryman & Bell´s (2015) 

description of structured interviewing. The interview guide included dynamic and thematic questions to 

explore the patient´s experiences, were the questions both had open-ended, semi-closed, and closed 

variations. The closed questions were developed by the purpose of gaining a structured pre-categorised 

response from all the informants, to be able to compare and make a statistical overview. The statistical 

overview was requested of the hospitals and furthermore, also desired for this thesis project. The aim was to 

create a short and illustrative statistical presentation of the results. The pre-categorised questions were 

developed by the use of the patient statements presented in section 3.4.1, where the patients were asked to 

rate their agreement with the statements presented, on a Likert scale. The interview guide included six pre-

categorised questions, where each of a patients rating was followed with expanding open-ended questions. 

 

The interview guide was developed together with the project team at NHN, as it was initially planned to be 

used for the test of the PGJ at NHN. For the data collection at RHH, the originally co-developed interview 

guide was adjusted to the setting of the ED at RHH. The interview guide was developed based on pre-
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interviews, and theoretical knowledge gained, as recommended by Kvale (2007), and can be seen in 

Appendix 5. 

 

All the interviews from the fieldwork were recorded and transcribed, which allowed for a detailed analysis 

and ensured transparency (Kvale, 2007). The interviews were all carried out and transcribed in Danish, and 

for the analysis, quotes from the interviews were translated to English. 

 

Selection of respondents 

The respondents for the fieldwork were chosen based on their relevancy for the problem statement, ensuring 

the best potential to answer the project's problem statement, and high internal validity (Bryman & Bell, 

2015). The respondents were defined to be stabile medical and surgical patients (excluding the Fast track 

pathway) treated at the ED at RHH. Further on the problem statement directed the project to include patients 

from a variety of triage levels (excluding the most severe cases), and the respondents to have a variety in 

age, gender, and patient type, to ensure diversity regarding characteristics in the sample. 

 

The sample size for the fieldwork was not decided in advance, where the final number of respondents was 

chosen based on the number of patients available at the ED for the one-week trial, and when data saturation 

was deemed acceptable (Bryman & Bell, 2015), ending by including 18 respondents. The respondents are 

further described in section 4. Data. 

 

Analysis 

The coding and analysis of the data collected from the fieldwork (the field notes and the transcribed 

interviews) were carried out by the use of the hermeneutic approach as described by Dahlager and Fredslund 

(2008). The hermeneutic analysis builds on the philosophical approach of the hermeneutic paradigm and is 

therefore aligned with the philosophical approach followed in this project. By the use of the hermeneutic 

analysis, we seek to find trends and characteristics of patients experiences with the PGJ, by facilitating a 

sensitivity to the material, but at the same time contributing with our horizons, where a meeting occurs, and 

new insight arises (Dahlager & Fredslund, 2008). 

 

Hermeneutic analysis can be defined as decontextualization and recontextualization. The first term, 

decontextualization, means to pull the parts of the material apart to examine them individually and the other 

term, recontextualization, means to put the material together in a new way. The analysis follows four steps. 

The first step, general impression, consists of listening to the material to gain a general impression of it. We 

have read through the material repeatedly and tried to be sensitive to the content and what it says. The 

second step, identifying meaning-bearing units, consists of categorising the material into themes, with the 
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focus of listening to what the content says on its own, trying not to look for deeper meaning or question the 

meaning of it. This step is also called meaning categorisation, where each category is given a code. The third 

step, operationalisation, consists of reviewing the categories created in step two to see if any of them can be 

subsumed into one, or there is a need for sub-categories. The purpose of step three is to get a more precise 

operationalisation of the categories. The final step, step four, recontextualization and hermeneutic 

interpretation, focus on what the analysed material is presenting, and how it can be understood as an answer 

to the projects problem statement. Further on, the final step focuses on moving from the specific to more 

general, by asking questions to the material with points of departure from different theories (Dahlager & 

Fredslund, 2008). 

 

From the hermeneutic analysis of the material from the fieldwork, four main themes were identified:   

 

- A patient's physical condition and emotional state's influence on the use and experience of the 

patient-generated journal Axigram 

- User-friendliness, design and need for support when using the patient-generated journal Axigram 

- Meaningful use, patient empowerment and the experience of comfort/discomfort when using the 

patient-generated journal Axigram 

- Changes in roles, workload, efficiency and deliverance of patient care when using the patient-

generated journal Axigram  

 

The main themes and their sub-categories will be presented further in section 5. Results (see Appendix 6 for a 

schematic presentation of main themes and sub-categories). The final step of the hermeneutic analysis is in 

this project presented in the discussion section. Here the categories from the material are analysed by the use 

of chosen theories. 

 

Besides using the hermeneutic analysis, a univariate analysis has been carried out to analyse the six pre-

categorised questions from the interviews. The univariate analysis carried out included frequencies and 

measures of central tendency. The method of frequencies presents the number of respondents belonging to 

each category. Measures of central tendency show the average of the distribution, meaning the average 

answer of the categories (Bryman & Bell, 2015). The results from the univariate analysis will be presented in 

section 5. Results. 

 

3.4.2.2 Survey: Self-completion questionnaire 
The survey method of the self-completion questionnaire, is a method used to gather information about 

people’s attitudes, believes, and behaviour in a structured and standardised form, by asking respondents to 
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reply to questions that can both have open-ended and forced-choice answers. The method of questionnaire is 

useful if you want to collect data from a range of people, where a significant amount of information can be 

gathered and analysed in a short period. Furthermore, it is because of its structured design a well-known 

method used in social survey research, as replies can be aggregated and achieved reliably in response to that 

all respondents are presented to the same questions and fixed range of answers (Bryman & Bell, 2015; 

Ravitch & Mittenfelner Carl, 2016). 

 

The method of questionnaire was chosen as it allowed the project to gather data about a physician’s attitude 

and behaviour towards the use of the PGJ in an emergency setting (Bryman & Bell, 2015; Ravitch & 

Mittenfelner Carl, 2016). The questionnaire was used to map and describe the physicians’ experience by 

using the PGJ in a numerical form, with the purpose of gaining a broad overview over if and how the PGJ 

creates value for the physicians, and how it affects their workflow. The use of the method allowed the project 

group to gather data from a more substantial number of physicians than would be possible with the use of the 

qualitative interview as a method, as it was not possible to conduct interviews with several physicians at the 

ED due to the constraints of their urgent work setting. 

 

The questionnaire was designed with a background in Bryman & Bell (2015) and Münster´s (2008) practical 

description At first, a literature search was conducted in the field, examining the survey work already done in 

the area. No detailed presentation of questionaries’ was found, but inspiration from studies on patient-

generated data, presented in section 2.1.1 was used as a source for the development of the questionnaire. 

Additionally, inspiration was also obtained from validated questionnaires in general, as recommended by 

Münster (2008). 

 

When designing the questionnaire, the patient and professional statements presented in section 3.4.1 were 

used to help determine what to ask and how many questions to include in the survey. Further on, the form 

and layout of the questionnaire was adjusted, making sure to have a clear presentation regarding the choice 

of headlines, design, type of questions, and clear instructions. The final survey was made in both a paper and 

web format, including 13 questions, where 12 of them were closed with pre-stated answer alternatives, and 

five of those asked the respondents to rate their agreements with presented statements on a Likert scale. 

Additionally, it was possible for the respondents to expand their answers with a qualitative description. The 

choice of using mainly closed questions and answers was to ensure an equal understanding of the questions’ 

nature by the respondents. Furthermore the internal validity of the questionnaire was improved by including 

some repeated questions throughput the survey in different wordings, by adding questions that goes into 

further details, and by including two negatively formulated statements to check that the respondents have 

read the questions and not given the same rating to all of them (Bryman & Bell, 2015; Münster, 2008). The 



3. METHODOLOGY 
 
 

 
 

47 

questionnaire was developed in Danish for the data collection, but an English version translated for the 

report can be seen in Appendix 7. 

 

The researchers of this report designed the questionnaire. For the development, a field guide developed 

together with the project team at NHN was used for inspiration. Furthermore, the survey was tested in a pilot 

test on fellow students, colleges, and a physician at the ED at RHH. They were asked to assess the 

questionnaire regarding layout and design, comprehensibility, clarity, and value-neutrality, where the survey 

was subsequently revised (Münster, 2008). 

 

Selection of respondents 

The respondents were physicians working at the ED at RHH, that had used the PGJ to some degree during 

the one-week trial of this thesis, or earlier tested the PGJ at the clinic. As the PGJ by now only is tested with 

a limited number of physicians at RHH, the aim was to include the entire population in the study and to have 

a final response rate above 85 % (Bryman & Bell, 2015). The final respondents are described in section 4. 

Data. 

 

As the survey both were developed in paper and web format, the physicians could choose the format that 

best suited their work schedule. The questionnaire was therefore both physically delivered to some of the 

respondents in paper format, and for others a link to the web questionnaire were sent to their email address. 

 

Analysis 

The results from the questionnaire were processed and coded by the use of excel, where the different 

categories for each question were given a code. Furthermore, a univariate analysis was carried out to analyse 

the closed questions with forced-choice answers by the use of Stata. The univariate analysis included 

frequencies, and measures of central tendency, as described in section 3.4.2.1 (Bryman & Bell, 2015). The 

results from the univariate analysis will be presented in section 5. Results. 

 

Additionally, the coding and analysis of the open-ended questions and the qualitative descriptions from the 

questionnaire followed a hermeneutic approach (Dahlager & Fredslund, 2008) as described in section 

3.4.2.1. From the hermeneutic analysis of the survey, two main themes were identified:  

 

- The physicians experience of the user-friendliness of the application, and how the use of it can add 

to the diagnostic- and treatment plan 

- How Axigram make changes in workflow, and how time and efficiency are affected from a 

physician’s perspective  
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The main themes and their subcategories will be presented further in section 5. Results (see Appendix 8 for a 

schematic presentation of main themes and subcategories). The final step of the hermeneutic analysis is in 

this project presented in the discussion section, where the categories from the material is analysed by the use 

of the chosen theories. 

 

The analysis of the open-ended questions was carried out in Danish, and for the presentation of results, 

quotes from the questionnaire were translated to English. 

 

3.4.2.3 Qualitative interviews 
As a supplement to the methods of fieldwork and survey, three qualitative interviews were conducted, with 

namely three leaders from the ED at RHH and one of the developers behind Axigram (See section 4. for a 

further description of the data and its respondents). As described in section 3.4.2.1 the goal of the qualitative 

interview is to gain insights into an individual´s lived experiences, and how they make sense of and construct 

their reality in relation to the phenomena explored. By using the qualitative interview as a supplement to the 

fieldwork and survey data, it therefore allowed the project to investigate the problem area from the 

perspective of the leadership at the ED and the developers behind the PGJ (Ravitch & Mittenfelner Carl, 

2016). The purpose of the interviews was to gain further insights into future possibilities for implementation 

of Axigram, what potential opportunities and challenges that are present, and what IT architectural 

requirements and challenges that need to be addressed to be able to implement the PGJ. The respondents 

were selected based on the aim of the interviews. 

 

The interviews were carried out with a semi-structured approach as was further elaborated on in section 

3.4.2.1, and two individual interview guides were developed, with inspiration from Kvale´s (2007) theory on 

interviews. The interview guides included dynamic and thematic questions to explore the experience of the 

respondents and were continuously adjusted based on the respondents´ backgrounds, theoretical knowledge 

gained, and the insights gained during the data collection. See Appendix 9 for an example of an interview 

guide used. 

 

All the interviews were recorded and transcribed, which allowed for a detailed analysis, and ensured 

transparency (Kvale, 2007). The interviews were all carried out and transcribed in Danish, and for the 

analysis, quotes from the interviews were translated to English. 
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Analysis 

The coding and analysis of the interviews followed the hermeneutic approach (Dahlager & Fredslund, 2008) 

as described in section 3.4.2.1. From the hermeneutic analysis of the interviews, three main themes were 

identified:  

 

- Testing and development of the PGJ Axigram 

- Efficiency, economy, clinical expectations, and implementation 

- Interprofessional collaboration, professional roles, and implementation  

 

The main themes and their subcategories will be presented further in section 5. Results (see Appendix 10 for 

a schematic presentation of main themes and subcategories). The final step of the hermeneutic analysis is in 

this project presented in the discussion section, where the categories from the material is analysed by the use 

of chosen theories. 

 

3.4.3 Secondary data 
Secondary data is defined as data initially gathered by someone else, but being utilized in this project for 

another purpose. The secondary data used for this project was a secondary analysis of data extracted from the 

PGJ. The data obtained from the PGJ was gathered at RHH. Table 5 below gives a short overview of the data 

collection method and its respondents. The data and its respondents will be further described in section 4. 

Data. 
 

 Data collection method Respondents  

Secondary data  Secondary analysis: Data extracted from the PGJ  Patients  
Table 5: Secondary data - overview of data collection methods and respondents 

 

3.4.3.1 Secondary analysis: Quantitative data extracted from the patient-generated journal 
As a supplement to the primary data collection, quantitative data was extracted from the PGJ to be used for 

secondary analysis. The secondary analysis, as a method, is defined as the analysis of data by researchers 

who have not been involved in the collection of the data, where the data originally were gathered for other 

purposes. The advantages of the method are among others, that it saves time and money, by being able to 

access high-quality data that already are gathered, and furthermore that it creates opportunities for new 

interpretations of the data (Bryman & Bell, 2015). 

 

The data extracted from the PGJ for this project was produced and gathered during the first five months of 

2019, were slightly more than half of the data was produced and collected during the one-week trial of this 
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project, in May 2019. The secondary analysis aimed to supplement the data gathered on patients’ 

experiences using the PGJ from the fieldwork, by analysing quantitative data of patients’ use of Axigram. By 

extracting data from the PGJ, it allowed the project to statistically analyse patients’ use by linking variables 

such as age, gender, patient type, time used to enter information into the PGJ and number of symptoms 

reported. See section 4. Data for an overview of the type of data extracted and its respondents. 

 

The data extracted from the PGJ was provided by the project leader of Axigram at RHH, in an excel format, 

and contained data from 60 patients. There were no inclusions- or exclusions criteria for the data extracted, 

besides that the respondents included had used the PGJ during 2019. The number of respondents included 

was given by the number of patients who had tested the PGJ at RHH during the first five months of 2019. 

 

Analysis 

The data extracted from the PGJ was provided in an excel format, where each row represented an event log 

regarding a patient´s use of the PGJ. No further data preparation was needed, where the data was directly 

imported to the statistical software Stata for analysis. The dataset underwent a selection where all 

respondents with missing variables were excluded. Additionally, categorical variables where generated based 

on some of the numeric variables included in the dataset, to be used for the analysis. 

 

The dataset was analysed by the use of the univariate analysis. The univariate analysis carried out included 

frequencies and measures of central tendency, as described in section 3.4.2.1, where each of the variables 

were described individually. Furthermore, measures of dispersion were also included in the univariate 

analysis, which presents the variation in a sample (Bryman & Bell, 2015). The results from the univariate 

analysis can be seen in section 5. Results. 

 

3.5 Ethical considerations 
We were granted access to collect the requested data by getting introduced to an ongoing approved 

innovation project at RHH. The project was registered and approved by the Danish Data Protection Agency 

and the Regional Research Ethics Committee. Data was stored and managed by following the general data 

protection regulations/rules. 

 

To ensure that all the respondents´ autonomy was preserved, all respondents were informed that participation 

was voluntary and that all information would be anonymized. For the participants to make a proper decision, 

written and oral information was provided about the project. All respondents have given their consent to 

participate in the project. The project manager at RHH, who also is one of the developers behind Axigram, 

didn’t want to appear anonymous and will, therefore, be referred to by name. 
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As the project included patients in need of urgent care, ethical considerations were also undertaken 

continuously during the data collection, to ensure that no harm or delay was made to the patient pathways at 

the ED. 

 

4   Data 
To be able to answer the problem statement of this project, and deliver valuable results to the host 

organisations, several different data collection methods were used and various types of data were gathered. 

The methodology used for planning and undertaking the data collection was described in the previous 

section. This section will briefly present the data collected in the project, outlining the respondents included 

and their characteristics. The findings from the data collection will be presented in section 5. Results. 

 

4.1 Primary data 
The primary data collected in this project was gathered by the use of three different data collection methods, 

namely fieldwork, qualitative interviews, and a survey. The data included several different respondents, as 

seen in the Table 6 below, that will be further elaborated on in this section. 

 

 Data collection method Respondents  

Primary data  Fieldwork: participant observation and interviews  Patients 

  Health care professionals  

 The Qualitative interview Health care leaders 

  One of the developers - PGJ 

 Survey  Physicians  
Table 6: Primary data - overview of data collection methods and respondents 

 

4.1.1 Fieldwork: Participant observation and interviews 

 
Table 7: Overview of fieldwork data  

 

 
 

 Type of Data  Respondents Topics Where and when 
was the fieldwork 
conducted?  

How was data 
captured?  

Language used 
for data 
collection 

Additional 
information 

 
1 

 

Fieldwork data:  
 
Participant 
observation and 
interviews   

 

§ 18 patients receiving 
care at the ED at 
RHH  

 
§ Health care 

professionals 
responsible for the 
care of the patients at 
the ED (only 
observation)  

 

 

To gather information 
about patients´ 
experiences and 
interactions with the 
PGJ, and if/how the use 
of the PGJ creates 
value for the patients.   

 

Patient rooms and 
waiting areas at the 
ED at RHH, during 
one week in May 
2019.  

 

Fieldnotes  
 
Audio and tape 
transcription  

 

Danish  
 

Two defined 
events in the 
patient pathway 
were observed, 
and two short 
formal 
interviews were 
conducted after 
the observation 
of each event.  
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The fieldwork conducted in this project ended by including 18 patients receiving care at the ED at RHH 

during the one-week trial of this project in May 2019 (See Table 7 for an overview of the fieldwork data). 

The respondents were chosen based on their relevance for the problem statement, aiming at including 

patients with variety in age and triage level, as described in section 3. Methodology. 

 

                   
             Figure 9: Age distribution fieldwork data                                                  Figure 10: Triage distribution fieldwork data  

 

Of the 18 respondents included in the fieldwork, nine of them were females (50 %), and nine of them were 

males (50 %). Their age was between 18 – 76 years, with a mean age of 53.7 years, and where 61 % of the 

respondents included had an age between 51 - 70 years (Figure 9). Slightly more than half of the respondents 

(56 %) were medical patients, and 44 % of them were surgical patients. The triage level varied between 

green, yellow, and orange, not including any patients from the blue (Fast track patients) or red (severe cases) 

triage levels, as planned before undertaking the study. The majority of patients included were triaged at the 

yellow level (14 patients, 78 %), only including one patient (5 %) from the green level, and three patients (17 

%) from the orange triage level (Figure 10). The distribution of triage levels in the respondents included, 

was due to that only a few patients arriving at the ED were triaged as green, and that only a limited number 

of patients with an orange triage level were able to participate in the study, due to their physical or cognitive 

condition. 

 

The fieldwork aimed at including all 18 respondents in the observations and interviews undertaken of the 

two defined events in the patient pathways. Firstly, a patient´s use of the PGJ application, and secondly, the 

following physician consultation. Due to the length of the first event and other occurrences in the patient 

pathways, there were cases where the patients weren’t able to finish their entry of data before the physicians 

 
 
 
 
 

11%
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17%

22%

39%

6%

Age Distribution 

Age 18 - 30 Years Age 31 - 40 Years Age 41 - 50 years

Age 51 - 60 years Age 61 - 70 years Age 71 - 80 years
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needed to see them, to avoid severe delays in patient care. Therefore, in five of the cases (28 %), no 

observation of the use of the PGJ in the physician consultation was possible, but the patients were still able 

to participate in the interviews linked to the two events. However, these cases were still included, as the 

reason for delays where highly valuable for the evaluation of the use of the PGJ in an urgent setting. For a 

full description of each patient included in the fieldwork, and their characteristics, see Appendix 11. 

 

The HCPs included in the fieldwork, the participant observation part, was mainly nurses and physicians 

responsible for the care of the patients involved. No information was systematically collected of the 

characteristics of the HCPs, as the main focus of the fieldwork were the patients. 

 

The setting 

The fieldwork was carried out at the ED at RHH. The ED functions as a 24-hour open ED and treats both 

patients with less acute illnesses or injuries, and patients with moderate to severe medical or surgical 

symptoms. There are several different HCPs working at the clinic, where the primary staff are nurses, 

physicians, and secretaries, and moreover, there is also staff from the various diagnostic departments and 

porters who access the clinic occasionally. 

 

The emergency clinic is divided into three different physical sections/hallways, each having an HCP office 

and several patient rooms connected to it. Furthermore, there is a middle area between the parts, including 

the reception area where patients register when they arrive at the clinic, and a waiting room for patients 

while waiting for a nurse to receive them and lead them to a patient room. The fieldwork took place in all 

sections, depending on which part the included patients were assigned to. 

 

4.1.2 Survey: Self-completion questionnaire 

 
Table 8: Overview of survey data 

 

 
 

 Type of Data  Respondents Topics When was the 
survey conducted?  

How was data 
captured?  

Language used 
for data 
collection 

Additional 
information 

 
1 

 

Survey data:  
 
Self-completion 
questionnaire  
 

 

§ 9 physicians working 
at the ED at RHH, 
that had used the PGJ 
to some degree at the 
ED at RHH.  

 

 

To gather information 
about a physician´s 
attitude and behaviour 
towards the use of the 
PGJ in an emergency 
setting, gaining a broad 
overview of if and how 
the PGJ creates value 
for the physicians.   

 

May 2019  
 

Paper and web 
format 
questionnaire 

 

Danish  
 

As the PGJ by 
now only is 
tested with a 
limited number 
of physicians, 
the entire 
population was 
included in the 
study, with a 
final response 
rate of 82 %. 
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The survey that was undertaken in this project ended by including nine physicians working at the ED at RHH 

(See Table 8). The entire population was included in the study (11 physicians), with a final response rate of 

82 % (9 physicians). The respondents were chosen based on their relevance for the problem statement, 

including physicians that had used the PGJ to some degree at the ED at RHH during the one-week trial in 

May 2019, or physicians that earlier had tested the PGJ at the clinic, as described in section 3. Methodology. 

 

Of the nine physicians included in the survey, six of them were females (67 %), and three of them were 

males (33 %). The respondents had an age range between 20 – 40 years, where the majority of them where in 

the age group 20 – 30 years (8 physicians, 89 %), and only one of them was in the age group 31 – 40 years 

(11 %). All of the physicians had between 0 – 1 year of experience as a doctor in the field of acute medicine, 

but where their overall experience as a trained physician varied between 1 – 10 years (see Figure 11). All the 

physicians included in the survey had tested the PGJ to some degree. Seven of them (78 %) had tested the 

concept on 1 – 4 patients and two of the physicians had tested the PGJ on 5 – 9 patients (see Figure 12). The 

distribution of age and years of experience in the respondents included is due to that at RHH (and often also 

at other hospitals in DK) it’s the youngest physicians that are responsible for conducting the first 

consultation with the patient, as part of their medical education. The distribution of respondents in the 

survey, therefore, reflect the group of physicians that in general, will use Axigram at RHH when 

implemented. For a full description of each physician included in the survey, and their characteristics, see 

Appendix 12. 

 

                   
Figure 11: Years of experience as a trained physician                              Figure 12: To what extent have the physician tested the PGJ 
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4.1.3 Qualitative interviews 
Data were collected from three different qualitative interviews for this project. The respondents included 

health care leaders from the ED at RHH, and the project manager/one of the developers behind Axigram. 

The respondents were chosen to gain insights into possibilities, and challenges regarding implementation of 

the PGJ, as described in section 3. Methodology. See Table 9 for a further description of the interview data. 

 

 
Table 9: Overview of interview data 

 

4.2 Secondary data 
The secondary data used in this project was a secondary analysis of quantitative data extracted from the PGJ 

(Table 10). The dataset was obtained from the project leader at RHH and included data on patient 

characteristics and symptoms, filled in by patients themselves by the use of Axigram at RHH during ED 

visits. This section will present a description of the dataset, its variables and the patients included. 
 

 Data collection method Respondents  

Secondary data  Secondary analysis: Data extracted from the PGJ  Patients  
Table 10: Secondary data - overview of data collection methods and respondents 

 

 

 
 

 Type of Interview  Respondents Topics Where and when 
was the interview 
conducted?  

How was data 
captured?  

Language used 
for data 
collection 

Additional 
information 

 
1 

 

Group interview    
 

§ Two Nurses  
 

To investigate the problem 
area from the perspective of 
the leadership at the ED. To 
gain insights into future 
possibilities and challenges 
for the implementation of 
Axigram. 
 

 

Office at the ED at 
RHH.  
 
May 2019.  

 

Audio and tape 
transcription  

 

Danish  
 

The nurses had 
a leader 
function in the 
department. 
 

 
2 
 
 

 

Group interview  
 

§ One Consultant  
§ Malik Kalmriz: 

Project manager 
for PGJ at RHH, 
and one of the 
developers 
behind 
Axigram.  

 

 

To investigate the problem 
area from the perspective of 
the leadership at the ED. To 
gain insights into future 
possibilities and challenges 
for the implementation of 
Axigram. 

 

Office at the ED at 
RHH.  
 
May 2019.  

 

Audio and tape 
transcription 

 

Danish 

 

The consultant 
had a leader 
function in the 
department.  
 
 

 
3 
 
 

 

Individual 
interview  

 

§ Malik Kalmriz: 
Project manager 
for PGJ at RHH, 
and one of the 
developers 
behind 
Axigram.  
 

 

To investigate the problem 
area from the perspective of 
the project manager. To gain 
insights into the 
development process of 
Axigram, future possibilities 
and challenges for 
implementation, and their 
business structure and plan 
for future development.  
 
 

 

Interview room at 
the ED at RHH.  
 
May 2019. 

 

Audio and tape 
transcription 

 

Danish 
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4.2.1 Quantitative data extracted from the patient-generated journal 
The dataset provided by RHH, included information from 60 patients, that had reported their health data into 

the PGJ throughout the first five months of 2019, where slightly more than half of the respondents (57.14 %) 

had used the PGJ during May 2019 (See Table 11). 

 

 
Table 11: Overview of the PGJ dataset 

 

The dataset included information in the following variables: Anonymous ID, Age, Gender, Patient type, 

Reason for admission, Date (Month), Date (Year), Time, Total number of symptoms reported, Recently 

occurred symptoms, and Type of symptoms. See Appendix 13 for an expanded description of the variables. 

 

 

                    
              Figure 13: Age distribution PGJ dataset                                                  Figure 14: Patient type distribution PGJ dataset 
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The dataset has undergone selection before being used in the assignment, as described in section 3. 

Methodology, ending be including data from 56 patients, in the age between 18 – 79 years (see Figure 13), 

with a mean age of 46.6 years. Of the respondents included, 54 % of them were females, and 45 % of them 

were males, and the majority of the respondents were medical patients (70 %) where only 30 % of the 

included patients were treated for a surgical issue (see Figure 14). 

 

5   Results 
This section will present the findings from the analysis performed on the data collected in this project. The 

results are presented and organised based on the data collection methods used, and each section will be 

rounded off by a summary of the main findings. 

 

5.1 Primary data 
5.1.1 Fieldwork: Participant observation and interviews 
Throughout this section, the results from the fieldwork undertaken will be described and analysed to 

elaborate on the core findings of the study. The findings will be presented in four different sections, on the 

basis of the main themes that appeared in the hermeneutic analysis:  

 

- A patient's physical condition and emotional state's influence on the use and experience of the 

patient-generated journal Axigram 

- User-friendliness, design and need for support when using the patient-generated journal Axigram 

- Meaningful use, patient empowerment and the experience of comfort/discomfort when using the 

patient-generated journal Axigram 

- Changes in roles, workload, efficiency and deliverance of patient care when using the patient-

generated journal Axigram 

 

The themes will be substantiated with quotes and descriptive data obtained from the interviews, where the 

quotes will be applied to highlight and contextualise the analysis conclusions while the descriptive data, from 

which the patients were asked to rank their agreement/disagreement with presented statements, will be used 

to elaborate the analysis findings. Lastly, a summary of the findings will be presented, comparing the results 

with international research conducted in the area of patient-generated data. 
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A patient’s physical condition and emotional state’s influence on the use and experience of the patient-

generated journal Axigram 

 

 
Figure 15: Themes and codes fieldwork analysis (1) 

 

In general, it can be seen from the study that the patients all agreed that the application could not be applied 

by all patients in need of emergency care, as it demanded a certain level of mental and physical capacity. The 

patients didn’t provide details of what patients that wouldn’t be able to use the application, but they did, 

however, indicate that patients in a life-threatening situation, or critical need of treatment, wouldn’t be 

eligible for the use of Axigram. 

 

The majority of the patients included in the study were triaged yellow or orange, according to the DEPT 

model, and all agreed to take part in the project and presumed they would be able to fill out the PGJ. 

In most cases, the patients proved to be able to fill in the application, however, in a few of the observations 

the patients initially underestimated the influence of their physical or emotional condition, with the result of 

lacking abilities to fill in the data in the application correctly. An example hereof was a patient with fever 

and infection, that repeatedly had to take breaks and ask for help to finish filling in the PGJ, due to lack of 

energy and concentration issues. It was also apparent that the quality of the data entered wasn’t 

comprehensive, especially in the sections where the patient was supposed to elaborate on the symptoms 

reported. From the example it can be seen that it’s not only in the case of life-threatening or critical situations 

that it can be problematic to fill in the application, it also proved that patients not always are in a position to 

evaluate his/her ability, which can complicate the process of activating the patient during the waiting time at 

the ED. Another example was a patient that experienced difficulties reading and understanding many of the 

questions in the PGJ, due to the fact she had been prescribed sedative medicine. From this, it can be 

concluded that other conditions, such as medication among others, can have a negative influence on a 

patient’s ability to use Axigram. 
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User-friendliness, design, and need for support when using the patient-generated journal Axigram 

 
Figure 16: Themes and codes fieldwork analysis (2) 

 

Despite no former knowledge of the concept or application, there was a broad consensus about the user-

friendliness of the PGJ among the patients. The patients described the ease of use due to different reasons: 

Namely, that it was easy to understand, that the questions were formulated in a short and direct manner and 

that the design was intuitive and well-adjusted and adapted to the end-user. A patient described it as 

followed: 
 

    

   Yes, but it carries it super well, with few words and simple formulations. So, it’s actually user-friendly and 

very easy to understand. 
 

Quote 1; Patient 

 

When asked to rate the ease of use of the PGJ, the majority of the patients rated it as 5, strongly agreeing 

with the statement presented, which can also be seen in the graph in Figure 17 listing the distribution of 

results across the different statements rated by the patients. 
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Figure 17: Distribution of patients´ response to presented statements. 

 

The graph above illustrates the results of the presented statements rated by the patients, calculated in 

percentage. The patients indicated their level of agreement on a scale of 1 - 5, where 1 was Strongly 

Disagree, 2 Somewhat Disagree, 3 Neither Agree nor Disagree, 4 Somewhat Agree, and 5 Strongly Agree. 

The y - axis is split into the different statements to incorporate all the results in one graph, making it easier to 

compare across statements and see the full picture. The statements are briefly defined in the graph, where a 

further description of the statements can be seen in Appendix 5. 

A common presumption that was stated by most of the patients, independent of their age, was that the use of 

an application wouldn’t appeal to the older generation despite an intuitive design, as they are not used to 

technological solutions. One patient described it as followed: 
 

     

   I think it’s because I am used to using an iPad, but if I was 86 years old and never had used an iPad, I think 

I would find it difficult. 
 

Quote 2; Patient 

 

The patients included in the fieldwork can be distributed into two main groupings, each representing a 

generation. The younger generation stretching from 18 - 50 years of age corresponding to 33 % of the study 

population, and the older generation stretching from 51 - 80 years of age corresponding to the remaining 67 
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% of the study population. Even though it was observed that the younger generation found it easier to 

navigate the application, it was also apparent that this wasn’t necessarily an expression of that the older 

generation wasn't able to navigate it, nor them spending more time to fill in their health data. Of the 12 

patients included from the older generation, 75 % of them achieved to finalize the PGJ before the physician 

consultation, compared to 83 % in the younger generation. As such, the explanation to why some patients 

didn’t manage to complete the PGJ, cannot immediately be attributed to patients being older and having a 

lack of technical understanding. Other conditions may also apply. 

 

During the study, it was observed that several conditions could explain why some of the patients were filling 

in the PGJ more thoroughly than others. Initially, there was a general doubt among the patients about what 

should be noted in the PGJ, even though most of the patients understood the concept at a high level. Doubts 

arose especially when questions didn’t directly concern the patients' acute condition. Together it sometimes 

made the patients’ confused and uncertain about the amount of data and level of details they were required to 

inform about in the application. One patient expressed it as followed: 
 

 

   

   Well, it’s ... Is it in general, or the symptoms that have occurred during the last months, years, or is it here 

and now. It must be the changes that are here and now that is most important. It would have been nice with a 

definition of what the context is for the questions. 
 

Quote 3; Patient 

 

Since the patients didn't receive any guidance or information about what data to enter in the application, it 

was observed that the patients easily got confused and entered very varied information. Certain patients cut 

to the bone and chose to focus on the urgency at hand, while other patients entered data based on their 

medical history, even going back several years. These different approaches proved that it was difficult for 

patients to evaluate what data to enter. According to the earlier division of patients in age groups, it was 

generally observed that it was the older generation who struggled with this issue, as they had a more 

extended patient history and hence more health data to report. This patient group expressed that it was 

difficult to remember their health care history clearly, and select what information that was relevant to 

report, either due to too the length of their medical history or the complexity of the information. A patient 

expressed it as followed: 
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   So, I think what happens a lot of times when you have to fill out something like this, is that you need to go 

back in time and remember what actually happened e.g. medicine. There were somethings, that I hadn’t 

thought of at all. And there were several things where I didn’t exactly think about if it was relevant or not for 

the situation I am here for. 
 

 

Quote 4; Patient 

 

When leaving the data entry of health information to the patient alone, the consequence could end up being 

information, deemed relevant by the physician, not being captured or overseen, as the example above shows. 

In addition to the lack of proper framing and delimitation of the questions, which was observed as the key 

issue, some patients also reported that certain questions appeared ambiguous, which in turn could lead to 

variation and insufficient data entry. This, however, wasn’t the case for most questions, but merely a few 

such as, “I experience lack of eyesight” or “I experience loss of memory”. 

 

Based on the fact that the patients were asked to fill in their health care information but still experienced the 

above-presented challenges, it was natural for the patients to reach out for support and guidance, either from 

their relative or the researcher. 94 % of all the patients included in the study needed support while filling in 

the application, leaving only 6 % being able to do it with no support. The nature of the majority of the 

questions directed at us as researchers was to gain clarification on how to understand the questions and help 

to understand how broad they should be answered. At no point was the patients told what to answer, but 

merely guided to make up their own decision. In the cases where the patients had relatives by their side, they 

typically turned to them for support instead of the researchers, and in general, the relatives' role was far more 

active. We as researchers aimed at being passive, objective, and guiding when helping, while the relatives 

were more active and subjective concerning helping the patients evaluate, select, and fill in the PGJ. Another 

explanation for why many patients sought support, was that they experienced that many of the questions 

didn’t directly relate to the problem they had. Many patients were under the conviction that the application 

contained too many questions, and only a minority thought that all of them were relevant. This was 

especially observed among patients who came in with very isolated and specific problems, where they 

expressed that the application had way too many questions they had to go through before they could talk to 

the physician: 
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   But I think it covers a lot of questions. I’m here because of some very specific pains, so it’s a lot to go 

through the entire body. 
 

 

Quote 5; Patient 

 

Conversely, there were also some of the patients who stated that it made sense that they were asked so many 

questions, and they understood the importance of reporting symptoms from the entire body: 

 
     

   Yes, there were a lot of questions, but that was quite ok, you have to cover the entire body, right. And isn’t 

that the whole point. It’s not just the isolated issue that you should focus on – its more than that. 
 

 

Quote 6; Patient 

 

Meaningful use, patient empowerment and the experience of comfort/discomfort when using the 

patient-generated journal Axigram 

 
Figure 18: Themes and codes fieldwork analysis (3) 

 

When the patients were asked to indicate their level of agreement with the statement, I can see the 

importance of contributing with health information by the use of the PGJ, 83.3 % of the patients strongly 

agreed, which also was the highest level of agreement achieved to the presented statements, as seen in 

Figure 17. Many patients described it as meaningful since it would save the physician time, while also at the 

same time helping them by enabling the physician to be more prepared for the consultation. The patients’ 

described that the physicians would save time, as they didn’t have to ask as many questions during the 

consultation. This because the information was presented in the PGJ beforehand. The patients further 
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described that this made it possible for the physicians to focus on a few critical questions, that were targeted 

based on the information the patient had reported in the application. A patient expressed it as followed: 
 

 

   

   Because then you use your time in a good way, instead of them (doctors) having to ask me all sorts of 

questions. Now they can look at that thing (PGJ), and then they go from there. 
 

 

Quote 7; Patient 

 

It wasn’t all patients that could understand the purpose of the concept and the PGJ, to begin with, for some 

patients it first started to make sense during the filling in of the application, while for others it first occurred 

to them after the consultation with the physician. Two patients expressed this in the following ways: 
 

 

   

   Well, when I saw it afterwards, I could understand that if the physicians had to ask me all those questions, 

they would have had to spend an unthinkable amount of time on me. And it’s nonetheless easier and better for 

them to do it like this, I can see that. 
 

 

Quote 8; Patient 

 
    

   Yes, I think so. I felt that the doctor was better prepared. The nurse told me that the doctor would now look 

at the answers. Also, you showed me how it would look like, you showed me what the doctor would see. So, my 

gut feeling was that she was better prepared, compared to her just coming in. 
 
 

Quote 9; Patient 

 

Although many of the patients at the beginning of their process noted that the PGJ was too long and 

contained too many questions, this attitude seemed to change along the way for some of the patients, as they 

became more aware of the meaning and purpose behind the application. The patients changed from being 

sceptical to gaining an understanding of why the PGJ couldn’t be too short, and why it wasn’t useful to only 

ask questions that solely dealt with the key issue the patient was referred with. From the fieldwork, it was 

seen that the patients suddenly understood that the questions the application posed were directed at the whole 

body and that the physicians no longer needed to ask the same questions for the consultation. Some of the 

patients also experienced that the questions posed by the application brought forward relevant memories and 

information, that they (without the use of the application) most likely would have forgotten to mention 

during a regular consultation. One patient expressed it as followed: 
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   It’s something I have known the whole time you know. But actually, it´s correct. If the physician would ask 

me about some of these things, then I’m not sure I would remember to mention everything. But when the 

questions come via the application, then it’s easy to just answer them. 
 

 

Quote 10; Patient 

 

For the patients who were referred to the ED with an isolated and specific problem, the experience was 

different. They expressed that the application was too long and contained too many irrelevant questions and 

that they had difficulties seeing the meaning and benefits of the application. A patient expressed it as 

followed: 

 
   

   It has to be some specific questions relating to the issues you came in with, and not too much else. There 

should only be questions related to what you came for today and not what happened more than a year ago. 
 

 

Quote 11; Patient 

 

Most of the patients included in the study expressed a positive attitude towards the PGJ, as it allowed them to 

contribute with valuable information that could benefit both the physician and their diagnostic- and treatment 

plan. The feeling the patients experienced when providing information was described in various ways by the 

patients. Some mentioned that it gave them comfort, as the physician was better prepared for the 

consultation, while others said that it helped to divert one from negative thoughts, worries, and even pain. 

One patient described it in the following way: 
 

 

  You get the feeling that something has been initiated by working in this way, and it feels safe. 
 

Quote 12; Patient 

 

Another patient also expressed how she was assigned a more active role in her patient pathway: 
 

 

   Yes, it has contributed to making everything sort of like, the feeling that you have been part of the team. 
 

Quote 13; Patient 

 

There was, however, also one patient who experienced the exact opposite of what has been mentioned so far. 

The patient perceived filling in the application as unsafe and something that caused confusion and concern. 
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The patient was concerned about the consequences of either responding incorrectly to some of the questions 

or forgetting to report relevant information. The patient described it as followed: 
 

    

   Yes, but immediately I believe it contains... On the other side, it actually contains something unsafe, if I now 

provide a wrong answer when asked questions to certain areas. So, I don’t think the safety lies in the tool. 
 

 

Quote 14; Patient 

 

Altogether it can be seen, that many of the patients translated the feeling of using the application as giving 

them comfort, but some of the patients also translated it differently, such as being seen and heard by the 

physician. The many interpretations of the experience can be part of the explanation why the patients rating 

of the statement that asks them about comfort had some variation, see the distribution in Figure 17, where 

approximately one-third of the patients didn’t strongly agree. 

 

The patients were also asked to rate if they had experienced an improved overview of their condition and 

patient pathway when using the PGJ. Here the answers were more diverse. Slightly more than half of the 

patients, 55.6 %, agreed with the statement, 11.1 % somewhat or strongly disagreed, and 22.2 % was neutral. 

The patients who disagreed with the statement mentioned that they hadn’t gained a greater understanding of 

their disease pathway then before arriving at the ED, as they already knew what it was beforehand. One 

patient described it in this way: 
 

    

    No, I don’t think I have gained any more clarity over my condition. I have always known it. I was at my GP 

and thereby knew what it was. Kidney stones. 
 
 

Quote 15; Patient 

 

Several trends became apparent throughout the analysis of the fieldwork data. For those patients who came 

into the ED with something isolated and specific, they seldom experienced the PGJ as something that 

contributed with a greater understanding or overview of their disease course. On the other hand, those who 

answered that they strongly agreed, represented the patients who had less apparent problems, where they 

translated the use of the application as a tool that had helped them gain an improved overview, where they 

became more aware of their condition. Some patients also mentioned that if they were to get the PGJ on 

print, or an iPad at hand, it could contribute to an even greater understanding and overview of their disease 

course, and help them by being more prepared before the conversation with the physician. 
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94.5 % of all the patients included in the fieldwork strongly or somewhat agreed to that they found the 

utilization of the waiting time valuable when using the PGJ (see Figure 17), where virtually everyone 

expressed that they could not think of a better way to use their waiting time. Many of the patients described 

that they usually perceived the waiting time as something they wanted to get over with and that they rarely 

used it for anything constructive. Exploiting the waiting time to enter health information into the PGJ was 

either referred to as being value-creating, effective or sensible by the patients: 
 

    

    I definitely think that when it’s something that can be used afterwards, then it makes much sense to spend 

your time on it… Instead of doing all sorts of other things that are just unnecessary and a waste of time. 
 

 

Quote 16; Patient 

 

One of the patients also expressed that when activated in the waiting period, it felt as if parts of the treatment 

was already started and that this in itself made him feel seen and heard, and not overlooked or forgotten 

while waiting: 
 

    

   First of all, you get the feeling that something has been initiated by working like this. Moreover, you don’t 

feel forgotten. 
 

Quote 17; Patient 

 

The patient quotes illustrate that the application had different effects on the patients. For some, it meant that 

the time spent waiting for the physician consultation wasn’t perceived as waiting time anymore, as the 

patient’s focus was concentrated towards the PGJ. Other patients described that it felt as if parts of the 

treatment already had begun with them filling in the application. In connection to this, some patients also 

expressed that their concentration towards filling in the PGJ, helped them being distracted from other 

uncomfortable thoughts: 
 

    

   Yes, but the time goes by a little faster. Your thoughts are distracted from what it’s really about. Because 

it’s all about concentrating on something different than thinking about why you are here. 
 
 

Quote 18; Patient 
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Moreover, it was also observed that the experience of having pain could be reduced by being distracted from 

it: 

  
   

   Yes, it was. For that reason, it could sort of remove the focus from the fact that I was in pain, by doing 

something in the waiting time. 
 

 

Quote 19; Patient 

 

Of the patients included in the fieldwork, the data showed that the physicians actively used the PGJ in 72 % 

of the cases. Based on this, not all patients were able to evaluate if the PGJ had affected the consultation with 

the physician. In the cases where the PGJ were used, there was a broad consensus among the patients that 

they experienced a change. A patient expressed it as followed: 

 
    

   Clearly, she had seen what I had entered... I think it's nice that she came in prepared, and had read her 

things. Yes, that also means that you can say that she was “on the right track” right away. Definitely. I felt 

that we understood each other immediately, with her knowing what I had answered. 
 
 

Quote 20; Patient 

 

It has previously been mentioned that the patients felt that the physician seemed more prepared and targeted 

in the consultation and assessment of the patient when using the PGJ, which overall contributed to increased 

efficiency, the feeling of comfort, and patient involvement. Besides these attributes, other benefits were also 

observed. Among others, patients expressed that they felt they were met and understood by the physician in a 

better way, as the example above illustrates. Additionally, the patients also described that they felt like a 

team player, by being involved from the beginning, contributing with their knowledge. 

 

The patients were also asked to rate their agreement with if they believed they would be able to register 

health information by the use of the PGJ from home before arriving at the ED. The patients rating for this 

statement was somewhat conflicting with the number of patients that needed support to fill in the application 

during the fieldwork. From the observations, it was seen that 94.4 % of all patients included, needed 

assistance to fill in the application to some degree. In contrast, 66.7 % of the patients strongly or somewhat 

agreed that they would be able to fill in the application from home (see statement 6 in Figure 17). These 

statements must be analysed with caution, as many of the patients rated their level of agreement with the 

statement based on fabricated scenarios, where the majority of the patients mentioned various factors that 
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could result in them not being able to use the PGJ from home. These were among others: Due to lack of 

time, lack of mental capacity and a few also mentioned that lack of technological equipment. 

 

The time constraint was specially mentioned by the patients, where only some of them believed that they 

would have had time to fill in the application on the day. The reason for this was that many of the patients 

were told to attend the ED directly after their GP visit, with no waiting time occurring between the two 

events. Additionally, a lack of mental capacity was also a recurring theme in the patient interviews. Most 

patients, therefore, came up with two answers to the question. They explained that if they were to base the 

answer on their current situation, they wouldn’t have had time to fill in the application from home. However, 

if they imagined another situation where they had more time and mental capacity, they assumed that they 

would have been able to fill in the PGJ from home. The number of patients who responded that they 

somewhat or strongly disagreed with the fact that they could have had filled in the application from home 

(23 %), can, therefore, be assumed to be underestimated. 

 

Several of the patients further mentioned that they at any time would prefer to fill in the application while 

being at the hospital. The patients explained that their preference was based on that they needed support 

several times when filling in the PGJ, and therefore had a hard time imagine that they would be able to do it 

from home. One patient described it as followed: 
 

      

   I would feel more comfortable doing it in the hospital. Now, there were a couple of questions where I was in 

doubt, and also, I am not too good at all of this EDB. So, I would feel safer by having someone by my side if I 

end up in a situation where I need help. 
 

 

Quote 21; Patient 

 

This example also brings forward another aspect that may influence why it could be preferred to fill in the 

application in the hospital, that being the inability to use technological equipment. The patient who 

mentioned this belonged to the older generation, but since she was one of the few in this age group who 

brought this forward, it’s not valid to conclude from this study that it’s more difficult for the elderly to use 

digital solutions. However, it’s a well-known tendency and issue, which is why it’s also emphasized, as it’s 

an important finding and input to be included in the PGJ solution (KL et al., 2018). 

 

Some of the patients, in contrast, mentioned that they would prefer to fill in the PGJ at home. They explained 

that this would feel safer and calmer, as they could sit in a peaceful environment without being disturbed and 

concentrate on filling in the application. In this way, the PGJ could be filled in more adequately, especially 
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since they would be able to supplement with health information saved on their computer. One patient 

described it in this way: 
 

    

   I prefer to do it from home. Then I wouldn´t experience all the disturbances. I would also have easier access 

to dates and such things, as I don’t have my personal computer with me. At home, I could look up when I was 

admitted to the hospital for what reasons, why and when, and so on. 
 

 

Quote 22; Patient 

 

Changes in roles, workload, efficiency, and deliverance of patient care when using the patient-

generated journal Axigram 

 
Figure 19: Themes and codes fieldwork analysis (4) 

 

For five of the patients included in the fieldwork, the PGJs collected were not used by the physicians, which 

corresponds to 28 % of the cases. The primary reasons for the physicians not using the PGJs were due to 

technical issues or not having a login to the application, both reasons preventing them from using the PGJ 

when seeing the patient. Additionally, in one of the cases, the internet signal broke down just before the 

patient had finished the PGJ, where there was no time to wait for the patient to start over. 

 

In the 13 cases where the physicians used the PGJ, it was unfortunately seen that the physicians sometimes 

had to wait for the patients to finish the PGJ. While the physicians waited for the patient to complete the 

application, they didn’t go to a new patient as it would otherwise take too long before the physician could 

return. Although the two cases only accounted for 14.3 % of the cases, it’s questionable whether the number 

would have been higher if more patients had been included in this study. Even though this only happened 

two times, it’s easily observed that this is not an effective utilization of physicians’ time and resources. 

Looking from a broader perspective, it could also affect the entire workflow and patient flow in the ED, 
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leading to delays in patient care. The main reason for why the physicians needed to wait, was due to that the 

patients often were disturbed while filling out the application (clinical tests among other things) and thereby 

led to that the patient needed more time completing it. 

 

From the observations undertaken, it was seen that the physicians used Axigram in different ways. Some 

used it as the key information source, while others selected parts from it and supplemented with information 

from other medical journals and documents. The patients’ satisfaction with the consultation can, therefore, 

not only be explained by the physicians’ use of the PGJ since they used it differently. A large part of the 

patients’ judgments must, therefore, be assumed to be influenced by an entire assessment of the physician 

consultation, rather than solely on the physicians use of the PGJ. 

 

The explanation for why physicians used Axigram in different ways might be due to several factors. For 

many of the physicians, it was observed that it was their first or second time using the application, where 

they didn’t have time to reach the know-how and familiarity with the concept. From the fieldwork it was also 

evident that the majority of the physicians hadn’t been introduced or adequately trained in how the PGJ 

worked and how it would affect their workflow. Lastly, it was also seen that the majority of the physicians 

had limited experiences working in and ED, which also can explain why the use of the PGJ took place in 

different ways. Likewise, it can also tell why some physicians spent more time on it than others. 

 

5.1.1.1 Summary 
The findings from the fieldwork undertaken showed that the majority of the patients were positive in their 

assessment of Axigram. The patient expressed that the device was easy to use (94.4 %), that it made sense 

for them to use it while waiting (94.5 %), and that they found it meaningful to report information that the 

physician could use when assessing them (94.5 %). The patients translated it as a tool that gave them 

comfort, which helped the physicians to be better prepared and targeted in the consultations, and that it 

improved patient involvement by allowing them to be a team player. The patients’ comments, however, did 

indicate that the PGJ was too long, and that some questions were difficult to understand due to lack of proper 

framing and delimitation. Additionally, they also expressed that certain questions appeared ambiguous. This 

was also evident in the observations, where it was seen that 94.4 % of all patients included, needed support 

to fill in the application to some degree. Furthermore, it was also seen that the patients not always were able 

to finish the PGJ before being assessed by the physicians, due to the length of the application and the 

disturbances that occurred throughout their data entry. 

 

For other parts of the PGJ, the patients showed more mixed experiences and attitudes. Slightly more than 

half of the patients (66.7 %) believed that Axigram had given them an approved overview over their 
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condition, while the rest of the patients didn’t seem to see this benefit, as the situation was clear for them 

before arriving at the ED. Furthermore, the attitude was also mixed among the patients when asked if they 

believed they could have used the PGJ from home before arriving at the ED. Around 66 % of the patients 

agreed to this, while others commented that they wouldn’t have had the time or mental capacity to do it from 

home and that they would prefer to do it at the hospital where it would be possible to get support if needed.  

Lastly, it was also seen that some patients underestimated the influence of their physical or emotional 

condition, with the result of them lacking abilities to fill in the data in the application correctly, due to lack of 

energy and concentration issues. However, it can be concluded that the PGJ is considered to be effectively 

measured against perceived quality by patients and patient satisfaction, as the patients, in general, showed 

great satisfaction when using the application. 

 

From the literature search conducted in the area of patient-generated data (see section 2.1.1), only one article 

was identified that had measured patients’ experiences using a PGJ in an emergency setting. This research 

showed similar results, where 92 % of the patients reported that they would use the PGJ again, and 70 % of 

the patients felt they provided more information to the physician by using the computer-based solution 

(Benaroia et al., 2007). However, it was identified that this article based their conclusion on solely 

quantitative measurements, where no research was identified that had investigated the patient experience in 

depth. 

 

5.1.2 Survey: Self-completion questionnaire 
The findings from the analysis of the survey data, gathering information about a physician´s attitude and 

behaviour towards the use of the PGJ, will be presented in this section. The findings will be presented in 

numerical form, by the use of the univariate analysis as described in section 3. Methodology. For the 

majority of the variables, the mode (the value that occurs most frequently in a distribution) and the median 

had the same value, where the median only will be presented in the cases where the mode and median 

differed from each other. Furthermore, the numerical results will be substantiated with quotes written by the 

physicians to the open-ended questions in the questionnaire. The results will be described and organized by 

the use of the different parts of the survey, namely:  

 

- User-friendliness 

- Contribution to decisions about diagnostics and treatment 

- Information 

- Workflow 

- Patient´s experiences 

- Summing-up  
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Lastly, a summary of the findings will be presented, comparing the results with international research 

conducted in the area of patient-generated data. A table overview of the results can be seen in Appendix 14. 

 

Part 1: User-friendliness 

The first part of the survey asked the physicians about the user-friendliness of Axigram. When asked if the 

PGJ had given them an improved visual overview of the patient´s symptoms, 67 % of the physicians rated it 

as 4 – somewhat agree, and 33 % of them were not sure if it had improved, rating it as 3 – neither agreeing 

nor disagreeing (Figure 20). 

 

 
Figure 20: Physicians´ response to if Axigram is user-friendly  

 

Furthermore, when asked if it provided a sufficient overview which was easy to understand, the physicians 

were also divided in their answer. 44.5 % of them answered that they somewhat agreed, 44.5 % that they 

neither agreed nor disagreed and 11 % that they somewhat disagreed, where the median answer for the 

statement was 3 - neither agreeing nor disagreeing. In the open-ended question linked to user-friendliness, 

several of the physicians that agreed to the statement, supplemented their answers by describing that the PGJ 

had helped them gain a more sufficient overview, especially over a patient’s symptoms, by the use of the 

timeline. One physician described it in this way: 
 

    

   It’s great that it differentiates between the main symptoms and other symptoms. And the timeline makes it 

easy to distinguish between new and old symptoms, which might otherwise be difficult when you talk with the 

patient. 
 

 

Quote 23; Physician 
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Part 2: Contribution to decisions about diagnostics and treatment 

The second part of the survey asked the physicians in what manner the PGJ had contributed to decisions 

about diagnostics and treatment of the patient at the ED. 56 % of the physicians somewhat agreed that the 

PGJ had helped by giving them more time to focus on the patient´s needs, while 44 % of the physicians 

neither agreed nor disagreed with the statement. When asked if the patients appeared more prepared for the 

consultation when using the PGJ, 44 % of the physicians agreed, while 33 % wasn’t sure if it had changed 

and 23 % somewhat disagreed with the statement. The median answer for the statement was 3 - neither 

agreeing nor disagreeing. The physicians that agreed to that the patient´s appeared more prepared, 

supplemented their rating in the open-ended question, by describing that the patients seemed more prepared 

for what the physicians would ask for, facilitating an improved consultation between the physician and 

patient. Furthermore, the physicians were asked if the PGJ had contributed with information that they 

otherwise wouldn’t have asked themselves. Here 56 % of them agreed to that it had given them more 

information, while 44 % of them disagreed with the statement, and where the median answer for the 

statement was 4 – somewhat agree. 

 

 
Figure 21: Physicians response to if Axigram helps them develop an improved diagnostic- and treatment plan 

 

The physicians were also asked directly if they experienced that the contribution from the patient in the PGJ, 

had helped them developing an improved diagnostic- and treatment plan for the patient. The vast majority of 

the physician’s (78 %) was unsure if they had experienced this improvement, rating the statement as 3 – 

neither agree nor disagree, while only 11 % agreed to the statement, and where the last 11 % disagreed to 

that it had helped them develop an improved diagnostic- and treatment plan for the patient (see Figure 21). 

 

Part 3: Information 

The third part of the survey asked the physician’s what information they considered as valuable for the 

patient to contribute with, in Axigram, for them to assess and consult the patient. As seen in Figure 22 
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below, the majority of the physicians agreed at some level that all information types were considered 

valuable. 

 

 
Figure 22: What information types physicians consider valuable for the patient to report in Axigram 

 

Despite this agreement, half of the physicians supplemented their ratings, by describing that the patients 

often didn’t remember information such as disease history, surgical history, and medicine, saying that there 

still was a need for supplementing the information received by the patient, by searching in the EHR system. 

One physician further also suggested an integration between the PGJ and the EHR system, where patients 

could validate the information from the EHR instead of entering it themselves into the PGJ: 

 
 

 

   Regarding disease history, it’s my experience that in fact, very few patients are fully aware of what they 

have previously been operated for or have been hospitalized with. There are also many patients who are not 

particularly well-informed in their medicine. Would it be possible to integrate the PGJ with FMK (the 

medicine part of the EHR system) and extract data, which patients should then tick and accept or decline?  
 

Quote 24; Physician 

 

Furthermore, the physicians were also asked to rate their approach to the symptoms and discomforts a patient 

presents in the PGJ. When asked if they believed it was important to look at all the symptoms and 

discomforts a patient presents, and possibly refer the patient to other departments if necessary, for further 

treatment of non-acute issues, the majority of the physicians (78 %) agreed, while 22 % of the physicians 
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neither agreed nor disagreed to the statement. Additionally, when asked if they were mainly interested in the 

patient´s primary symptoms, and do not treat the other reported symptoms and discomforts, the ratings were 

divided among the physician. 45 % of the physicians agreeing to the statement, 33 % neither agreeing nor 

disagreeing (also the median answer), and 22 % disagreeing with the statement. This shows a conflicting 

result, where some of the physicians both agreed to that they believed it was essential to look at all the 

symptoms and discomforts a patient presents, and at the same time that they mainly were interested in a 

patient’s primary symptoms. One physician supplemented the rating by saying that the approach used when 

consulting the patient would be dependent on the time and resources available in the ED the specific day, 

which was why she agreed with both statements in general. 

 

Part 4: Workflow  

Part 4 of the survey asked the physicians in what manner the work processes linked to the patient 

consultation had changed by the use of the PGJ. When asked if the process of gaining an overview of the 

patient’s symptoms by using the PGJ was more time-efficient, compared to previously used methods, slightly 

more than half of the physicians (67 %) agreed, while 33 % of them were unsure, neither agreeing nor 

disagreeing to the improvement (Median answer 4 – somewhat agree) (see Figure 23). 

 

 
Figure 23: Physicians´ response to if using Axigram is time-efficient 

 

The physicians were thereafter asked to rate if the PGJ had contributed to less time spent on documentation. 

Around half of the physicians (56 %) neither agreed nor disagreed with this statement, while 33 % disagreed 

with the statement, and only a small majority (11 %) agreed to that it had contributed to less time spent on 

documentation. Furthermore, the physicians were asked how much time they assumed they saved on average 

per patient when using the PGJ if they had agreed to one or both of the above-presented statements 

regarding time efficiency. Half of the physicians (56 %) answered that they didn’t experience that they were 
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saving time by using the PGJ, 33 % responded that they assumed they were saving 1 – 5 minutes, and 11 % 

assumed they were saving about 10 minutes. 

 

The statements rated regarding time efficiency shows a conflicting result, where 67 % of the physician 

agreed to that the process of gaining an overview of the patient´s symptoms by using the PGJ was more time-

efficient, compared to previously used methods, but where only 42 % of the physicians assumed they were 

saving time by using the PGJ, when they were asked to rate it in minutes. Half of the physicians 

supplemented their rating in minutes by expanding on their answers in the open-ended question. They were 

all describing that currently, it sometimes added time to the pathway when the patients were using the PGJ as 

the physicians needed to wait for the patient to finish their filling in of the application. This could be the 

reason for the conflicting result, as the physicians expressed that the PGJ could add time to the pathway 

because of the waiting, despite improving the process of gaining an overview of a patient´s condition. 

Additionally, the physicians also supplemented their rating on time-efficiency by saying that the workflow 

could be improved if data from the PGJ could flow directly into the EHR system used, and therefore 

facilitate an improved workflow regarding documentation. One physician described it in this way: 
 

 

 

   If the patients are thoroughly instructed in the use of the iPad, and the responses will enter automatically 

into the EHR system, it will clearly facilitate an improved documentation and workflow. 
 

Quote 25; Physician 

 

Part 5: Patient´s experiences 

The fifth part of the survey asked the physicians to rate how they believed the patients were experiencing the 

use of the PGJ, based on their observations. When asked if they thought the patients found the utilization of 

the waiting time valuable, as they could contribute by providing information to the physician, the vast 

majority of the physicians agreed (89 %) only a small majority of them (11 %) being unsure if it had an 

effect (Median answer 4 – somewhat agree). Furthermore, the physicians were asked if they observed that 

the patients experienced an improved overview of their condition, where 22 % of them agreed, 67 % neither 

agreed nor disagreed with the statement, being unsure about the effect, and the last 11 % of them disagreed. 

The physicians were also asked if they experienced that it gave the patients more comfort knowing that they 

had contributed with information regarding their health, that they could make use of in the dialogue with the 

physicians. The physicians were divided in their answers, where 44.5 % somewhat agreed with the 

statement, 44.5 % neither agreed nor disagreed (also the median answer), and the last 11 % somewhat 

disagreed with the statement. Lastly, the physicians were asked to rate their agreement with if they 

experienced that the patients participated more actively in the consultation when using the PGJ. Here 
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slightly more than half of the physicians (56 %) somewhat agreed with the statement, while 44 % of them 

were unsure of the effect, neither agreeing nor disagreeing with it. 

 

Part 6: Summing-up 

The final part of the survey asked the physicians to give an overall answer to if they experienced that it was 

valuable to use the PGJ within emergency medicine, and if they wanted the concept to be further developed 

and implemented. The vast majority of the physicians (78 %) answered that they currently didn’t find it 

valuable to use Axigram, but they believed it had potential to be in the future when the concept and 

application would be further developed and adapted to the clinic. The last 22 % of the physicians, answered 

that it was currently valuable for them to use the PGJ, even if the application and concept were yet due to be 

fully developed (see Figure 24). All physicians thereby agreed that Axigram was valuable or had the 

potential to be, within emergency medicine in the future, where none of them answered that they didn’t find 

Axigram valuable at all. 

 

 
Figure 24: Physicians´ response to if it is valuable to use Axigram 

 

5.1.2.1 Summary 
The findings from the survey undertaken showed mixed experiences and attitudes towards Axigram among 

the physicians. In general, slightly more than half of the physicians showed a positive attitude towards parts 

of the PGJ, agreeing to that Axigram had helped by giving an improved overview over a patient’s symptoms 

that were more time-efficient compared to previously used methods, and that the patients appeared more 

prepared and contributed more actively in the consultation when using the PGJ. The other half of the 

physicians were mostly unsure about this effect, only a minority of them disagreeing with the statements, 

however, none of them have expanded on the reason for their rating. One assumption could be that the 

physicians hadn’t tested Axigram extensively enough to make the evaluation, as 78 % of the physicians 

reported that they only had tested the PGJ in 1 – 4 patients. 
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For other parts of the PGJ, almost all physicians agreed that the Axigram needed improvements, especially 

related to documentation and workflow. The physicians´ comments, indicated the need for an integration 

between the PGJ and EHR system, to facilitate improved documentation and workflow. Furthermore, the 

physicians´ comments also stated that the PGJ were too long, where they often needed to wait for the patient 

to finish their filling in of the application. Altogether, all physicians ended the survey by agreeing that 

Axigram had the potential to be valuable within emergency medicine in the future when further developed 

and adapted to the clinic. 

 

From the literature search conducted in the area of patient-generated data (see section 2.1.1), no research was 

identified that had measured physicians experience with the use of patient-generated data in an emergency 

setting. However, some articles identified, had measured physicians' attitudes in a primary care setting, 

where the patient had filled in the data before the visit. These articles showed that most of the physicians 

were positive towards the use of patient-generated data, however, also indicating a need for an improved 

visual overview over the data presented to the physicians (J. Bachman, 2007; Slack et al., 2012). 

 

5.1.3 Qualitative interviews 
This section will present the findings from the qualitative interviews conducted, aiming at gaining insights 

into possibilities and challenges regarding the implementation of Axigram. The results will be presented in 

three different sections, based on the main themes that appeared in the hermeneutic analysis:  

 

- Testing and development of the PGJ Axigram 

- Efficiency, economy, clinical expectations, and implementation 

- Interprofessional collaboration, professional roles, and implementation 

 
The themes will be substantiated with quotes from the interviews. Lastly, a summary of the findings will be 

presented, comparing the results with international research conducted in the area of patient-generated data. 
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Testing and development of the patient-generated journal, Axigram 

 
Figure 25: Themes and codes interview analysis (1) 

 

To be able to gain knowledge about possibilities and challenges regarding implementation of the PGJ, the 

project manager of the test of Axigram at RHH, who also is one of the developers behind the application, 

was asked to describe the entire development and testing process, from first idea until today, and what needs 

and challenges that are present and needs to be addressed before Axigram can be fully implemented into a 

clinical setting. The project manager describes that the idea and concept behind the PGJ started back in 2013, 

with the first prototype being available two years later, in 2015. He further describes that since 2015, 

Axigram has gone through ongoing development and adjustment phases, on the background of testing 

conducted with patients and HCPs at the ED at RHH, as part of an approved research project at RHH. They 

started by testing Axigram on ten patients, then later 20 patients, and lastly 200 patients, where they both 

have focused on testing the PGJ from the patients´ perspective, and then later also from the HCPs 

perspective, to see if it creates any value to the patient pathway at the ED. The project manager describes 

that their primary focus has been on improving and ensuring a high quality of the PGJ, by matching 

symptoms reported by the physicians with the use of traditional medical history taking and journaling, with 

symptoms reported by the patients in the PGJ. The purpose of this has been to ensure that the PGJ was 

sensitive to all relevant symptoms and discomforts a patient presents, ensuring that there were no symptoms 

reported in the traditional physician journal, not being reported by the PGJ. The project manager describes it 

in this way: 
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   So now we collect and analyse the things that the patient has generated. Then we try to see what the 

conclusion is in the medical journal. Then we can see if things fit together. We match it. In that way, we are 

running a parallel comparison, where the physician does not know. 
 

Quote 26; Project manager 

 

He further describes that their results have shown that the number of symptoms reported in the PGJ is more 

than doubled when matching it with traditional journaling. It has also been the case in other international 

studies undertaken on the use of patient-generated data. Furthermore, he also says that they have focused on 

developing a user-friendly application, adjusting the type of questions, formulations, and digital design to 

match the patients´ needs. The project manager also mentions' that there is no formal research published on 

Axigram yet, as their primary focus has been on developing the PGJ. Additionally, he also says that this is 

because of the conflict of interest, as he is one of the developers behind Axigram, but that they hope to 

conduct this in the future. 

 

Besides the clinical adjustments and developments, the project manager says that they have experienced 

several technical issues during the development phase; regarding WIFI challenges, and regarding security 

and legal requirements that the PGJ needs to live up to. He describes that a considerable amount of time of 

the development phase has been used on addressing these security and legal requirements, as the PGJ needs 

to live up to a higher standard of requirements to be approved and implemented as a final product in a 

clinical setting. 

 

The project manager describes that Axigram still is in the testing and development phase, where they aim at 

implementing Axigram as a final product at the ED at RHH within a year or two. He further says that they in 

the next phase of the project will aim at testing the PGJ on a more significant number of patients, hoping to 

test it in 2000 patients, to continue to improve the quality of the PGJ. They also aim at creating a structure 

where the questions can be built into a tree structure, where patients will be asked one main question to each 

symptom area and thereby questions will appear underneath and will only be shown if the patients say yes to 

the main question. However, he describes that there will be a need for more testing and validation of the 

questions in Axigram, before this can be done: 
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   Before we start hiding any questions. You have to take care because we have to make sure that everything 

works as it should be. And if first, for example, if something is wrong with the first question and the tree is not 

opened, then we do not know what is wrong. So, therefore, we first need to see how the patients read the 

words, how to accept a word or not accept and how they relate to the questions. So first, it must all be open. 

It’s a slightly more demanding approach to, to create the tree, both programming wise and economically. 
 

Quote 27; Project manager 

 

The project manager assumes this function will be ready within a year or two, depending on the finances 

available. He further says that their highest priority for the next phase is to continue to develop the graphic 

representation for the physicians, where they aim at creating a graphical presentation that will sort the 

symptoms a patient reports into different organ systems. The aim is that the graphical presentation will help 

the physician to get an improved visual overview of the patient symptoms, and what possible diseases that 

could match the symptoms a patient presents. Besides this, he also says that a high priority is to ensure a 

light integration between the PGJ and EHR system used at RHH, a link where the physicians can go directly 

into the PGJ from the EHR system. 

 

Besides the testing conducted at RHH, the project manager describes that the PGJ is planned to be tested at 

EDs in several other regions in DK. There is currently a test to be conducted at NHN (the project and data 

collection this thesis originally was planned around), and furthermore, they have a potential PhD project in 

another region in DK. Additionally, he mentions that they are interested in looking at GPs as a next potential 

market, but this is first to be looked into when Axigram is further developed, implemented and well-

functioning in an ED setting. The project manager describes it in this way: 
 

 
 

   At first, we will test it in the emergency department. Because first, we need to ensure that all the technical 

details are in place. That the security issues are in place. And all logistics. And content. That it works. Once 

all those things, they are in place and tested, then we can start thinking about other dimensions, like general 

practice. 
 

Quote 28; Project manager 
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Efficiency, economy, clinical expectations, and implementation 

 
Figure 26: Themes and codes interview analysis (2) 

 

When the consultant with a leader function at RHH was asked about the department´s attitude and 

expectations towards the PGJ, the answer was that they had high expectations towards Axigram and the 

improvements it could give to the patient pathways at the ED. The consultant explains that they expect the 

patients to feel more involved in the care delivered, the physicians to get an improved overview of a patient's 

condition, improved efficiency at the department on the background of the improved overview and a more 

universal understanding of a patients experience of their health. The consultant describes the expectations 

towards patient involvement in this way: 
 

 

 

  The expectation for this is firstly, that is quite obvious, that the patients feels more involved and can 

communicate their information in a quick and efficient way. The experienced gaps where the patient does not 

know what is going on behind the scenes, there they now actually have something to do, then they feel 

involved in it.  
 

Quote 29; Consultant 

 

The consultant continues by explaining that they already have seen some efficiency improvements at the ED, 

during the testing of Axigram. In their registration, they could see that during the testing, the patients were 

seen and assessed by a physician earlier in the pathway, compared to periods where Axigram wasn't used. 

The consultant, however, supplements it by saying that no formal registration has been made on the 

efficiency, but that they could see the tendency in their registration system. 

 

The project manager explains that the efficiency has not been the main focus of the project, where they are 

now focusing on testing the value of the concept among patients and physicians. Additionally, he 

acknowledges that the efficiency and economical parts are areas that also need to be addressed when 
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investigating the effect of a PGJ, but this has not been in their interest yet, where Axigram needs to be 

further developed before a formal investigation can be made. When asked how many patients they expect to 

be able to use Axigram, the project manager explains that they now see that around 30 – 40 % of the patients 

at the ED at RHH can use it. Furthermore, he explains that if you compare it with only a few years ago, 

around 50 % of the patients were able to use it. He explains that the patient group has changed, where the 

patients now are older and with more severe diseases than before: 
 

 

 

   Several patients were able to use it before. But there have been some changes in the patient flow and whom 

the practitioners refer, perhaps some change in their mentality and culture. So, gradually they have started 

sending less acute patients directly to departments, to outpatient clinics. And then more sick patients come to 

us. And that is usually older patient groups. So that's why it's a smaller part of the patients who can use the 

iPad, around 30-40 %. Before it was about 50 %. 
 

Quote 30; Project manager 

 

When asked regarding challenges linked to implementation, the consultant with a leader function mentions 

the importance of having an integration to the EHR system, for a successful implementation: 
 

 

 

   I believe that the most important thing for the viability is the integration with our existing system.  
 

Quote 31; Consultant 

 

The consultant continues by explaining the need for full integration between Axigram and the EHR, where 

data from Axigram should be coded in a way that enables linking of data between the two systems, 

eventually making it possible for the PGJ data to flow automatically into the EHR system. When addressing 

this question with the project manager, he explains that this integration requires a lot of IT development that 

probably will take several years, where they for now only are focusing on a smaller integration, where there 

will be a link in the EHR system that directs you to the PGJ. 

 

The project manager was further asked what requirements there is from the leaders at RHH for them to buy 

and implement Axigram, and at what cost they plan to provide it for. The project manager starts by saying 

that the test and implementation at RHH has a special arrangement, where he and the firm behind Axigram 

have been granted access to develop and adjust the PGJ based on experiences from testing it at the ED at 

RHH, and where RHH in return are able to license Axigram for free, and also gets the benefit of being 

pioneers in the area of testing and using patient-generated data. He continuous by explaining that the firm 

hasn't developed a business plan or precise price for Axigram yet, as they still need to gain some more 
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experience on how many resources they will need to be able to continue to improve and maintain Axigram, 

before they are ready to sell it as a final product. The developers behind Axigram are by now only working 

on the PGJ in their spare time, where it’s themselves who have invested into the firm to be able to develop it. 

The project manager continued by explaining that they are now moving into the next phase, where they will 

search for new investments or funding's, and plan to develop a precise business plan, hoping to be ready to 

sell a final product to interested EDs within 2022, when NHN will be opened. 

 

Interprofessional collaboration, professional roles and implementation 

 
Figure 27: Themes and codes interview analysis (3) 

 

The project manager, the consultant, and the nurses with a leader function within the ED were all asked how 

they have experienced the attitude and interest towards Axigram among the HCPs, and what challenges they 

see regarding implementation linked to professional roles and collaboration. The consultant explains that 

among the physicians they see two different groups, those who like and are interested in technology and 

those who believe that use of technology is limiting them as physicians in their interaction with the patients: 

 
 
 

   You have a group that loves it and, you have a group that believes that the use of new-fashioned monitors 

and such things are limiting them as physicians. It's an honest case that some think that using a tablet when 

seeing the patient, it creates some distance. However, our experience is that the patients are happy for it, and 

the physicians who like technology, they are also really happy about it.   
 

Quote 32; Consultant 

 

The consultant continued by explaining that they don't see it as a great barrier for implementation, but that 

there is a great need for getting the nurses at the ED involved in the workflow linked to the PGJ, for it to be 

successfully implemented. The project manager explains that the nurses have been slightly retained in being 

involved in the testing of Axigram, as it’s primarily the physicians who will use the information that 

Axigram collects. The project manager and consultant both explains that for Axigram to be implemented, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Practical and 
logistic 

structure

Interprofessional 
collaboration, 

professional roles 
and 

implementation

Professional 
roles, tasks, 
culture and 

collaboration

Continuity 
of care

Physical 
layout 

Coordination and 
planning of patient 

pathways on the 
background of 

patient needs and 
experiences

Communi-
cation and 

information 
sharing

Scheduling 

Collabo-
ration

Waiting 
time and 
delays 



5. RESULTS  
  
 

 
 

86 

they believe that the nurses need to be the ones who present the PGJ to the patients, as they are the first one 

to see the patients when they arrive at the ED and thereby are able to introduce it to the patient from the start. 

 

When addressing the collaboration challenge with the nurses, they explain that they believe that it’s a 

wonderful tool that has been created, that can be of great help for the physicians. They say that for them to 

be involved, they would like to know more about how they interdisciplinary can use the PGJ in the ED, 

where it has benefits both for the physicians and nurses. They explain that the information collected also 

would be valuable for them if it was available earlier, but as the patients first fill in the information when 

arrived at the ED, the nurses still need to collect their observations and information traditionally during 

triage. Therefore, as they see it, the data collected in the PGJ is primarily for physicians, where they need to 

see the interdisciplinary purpose in it before they can motivate the nurses working at the ED to be involved. 

One of the nurses explains it in this way: 
 

 
 

   I believe that we need to be the first to see the meaning in it, to motivate our nurses. There are not any of us 

who don’t believe it’s a good idea, and we would like to help with it. But it's really about seeing the 

multidisciplinary purpose in it, I think.  
 

Quote 33; Nurse 

 

The consultant is addressing the same issue, explaining that the nurses need to understand the purpose of it, 

before they can get them on board. The consultant continuous by telling that this is where their most 

significant challenge lies regarding implementation linked to collaboration and professional roles, but that 

they believe that the nurses will be on board as soon as they can see the great benefit that it will have on the 

workload at the ED and for the patient pathways: 
 

 

 

   If we can show them that it's so effective that the overall workload becomes smaller, that the patients are 

here for a shorter time, fewer meals will be served or baths are given, or whatever it may be. Then the 

purpose becomes clear to the nurses, and it will also be an advantage for their workflow. And if the patients 

indicate that this is a huge improvement in their patient pathway, it will also make sense for the nurses.  
 

Quote 34; Consultant 
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5.1.3.1 Summary 
The findings from the qualitative interviews conducted, showed that the leadership at the ED had a positive 

attitude towards Axigram, expecting the patients to feel more involved in the care delivered when using the 

PGJ, the physicians to get an improved overview of a patient's condition, and an enhanced efficiency at the 

department on the background of the improved overview given by the PGJ. Furthermore, two areas were 

identified as main barriers for implementation, namely the need for an integration between the PGJ and EHR 

system, and the need for interprofessional collaboration between the HCPs in the ED regarding the use and 

tasks linked to the PGJ. Additionally, it was also identified that Axigram is still yet to be fully developed, 

where the developers are hoping to be ready to sell a final product to interested EDs within 2022. 

 

From the literature search conducted in the area of patient-generated data (see section 2.1.1), no research was 

identified that had investigated challenges and barriers to implementation linked to workflow and 

professional collaboration when using patient-generated data. However, several articles highlighted the need 

for integration between systems, for a computer-based solution to be fully implemented (J. Bachman, 2007; 

Moore et al., 2008), as also emphasized by the leadership at the ED in the interviews conducted. 

 

5.2 Secondary data 
The secondary data used in this project was a secondary analysis of data extracted from the PGJ. This section 

will present the findings from the dataset, describing what type of patients that were able to use Axigram, 

and how they made use of the PGJ, linked to time spent to fill in the application and number and type of 

symptoms reported by the patients. Lastly, a summary of the findings will be presented, comparing the 

results with international research conducted in the area of patient-generated data. 

 

5.2.1 Secondary analysis: Quantitative data extracted from the patient-generated journal  
The data extracted from the PGJ showed that both medical (70 %) and surgical (30 %) ED patients were able 

to use the PGJ, where their age ranged from 18 – 79 years (see Figure 28), with a mean age of 42.6 years, 

and that the 56 patients included had 50 different reasons registered for admission. 
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          Figure 28: Age distribution PGJ dataset                                            Figure 29: Distribution of symptoms PGJ dataset 

 

The patients reported on average 25.77 symptoms in the PGJ with a standard deviation (SD) of 9.47 (See 

Table 12). In Figure 29 the distribution of the total number of symptoms reported can be seen. Furthermore, 

the PGJ classified the number of symptoms reported by the patients that had occurred recently (defined as 

the last three months). The classification showed that patients on average reported 9.27 symptoms as 

occurred recently, with an SD of 6.08 (see Table 12). From this, it can be seen that approximately 36 % of 

the total number of symptoms reported by the patients were classified as recently occurred symptoms. 

Additionally, the range and SD shows that the data contained a great variability, which also was expected as 

the dataset included a great variety of patients linked to the reason for admission, patient type, and age. 

However, these statistics must be evaluated with caution, as it’s identified that the variables including the 

number of symptoms might be slightly incorrect, due to the inclusion of reported exposures and double 

reporting of symptoms for validation purposes (see section 6.2.4 for further description of limitations). It is, 

therefore, assumed that the number of symptoms is slightly overestimated for all the patients included. 
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Variable  Mean  Median  Min Max Range  SD  

Total 

number of 

symptoms 

reported 

25.77 26 7 47 40 9.47 

Recently 

occurred 

symptoms 

9.27 9 1 24 23 6.08 

 

Time 
 

36.7 min  
 

33.7 min 
 

7.1 min 
 

73.7 min 
 

66.6 min 
 

13.8 min 
Table 12: Central tendency and dispersion - PGJ dataset  

 

From the dataset, it can further be seen that the patients all together reported 141 different types of 

symptoms, where the five most frequent symptoms reported by the patients can be seen in the Table 13 

below. 

Type of Symptoms  Frequency  

Acute pain 

Fatigue 

Unrest  

Problems related to sleeping  

Dizziness  

41 

41 

30 

29 

28 
Table 13: Most frequent symptoms reported - PGJ dataset 

 

The PGJ data further shows that the patients on average spent 36.7 minutes on filling in the application, 

including disturbances occurring throughout the use of the PGJ. The time spent had a range of 66.6 minutes, 

and an SD of 13.8 minutes (see Table 12). The distribution for time spent on filling in the PGJ is further 

illustrated in Figure 30. 
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Figure 30: Distribution for time spent on filling the PGJ 

 

From the histogram, it can be seen that the time distribution is roughly symmetric, meaning that it is similar 

to a normal distribution, but that it´s somewhat skewed to the right. This suggests that there is less variation 

among the users below the mean, where it can be seen that there are some patients who have spent 

considerably more time on entering data into the PGJ, which increases the mean of the time variable. 

Furthermore, it can be seen that there are some outlier cases at each end of the distribution. As the time 

variable in the dataset included the entire time a patient used for filling in the application including 

disturbances, it hasn’t been possible to analyse the reasons for variation in time spent, linked to gender, age 

or patient type. 

 

5.2.1.1 Summary 
The findings from the PGJ dataset showed that both medical and surgical patients were able to use the PGJ, 

and that patients from all ages (18 – 79 years) were able to use the technology in an ED setting. Furthermore, 

the dataset also showed a great variety in the number of symptoms reported by the patients, and that the time 

used for filling in the application varied considerably among the patients, with a range of 66.6 minutes and 

an average of 36.7 minutes spent on filling in the PGJ including disturbances. 

 

From international research conducted in the area of patient-generated data, identified in the literature search 

(section 2.1.1), it can be seen that almost all patients included in the studies were able to use a computer-
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based solution, and that the time used to enter information varied greatly among different systems depending 

on the number of questions and their structure, ending by giving a mean time of fulfilling the questionnaires 

between 5 - 94 minutes (J. W. Bachman, 2003; Benaroia et al., 2007; Locke et al., 2011; Zakim et al., 2008). 

Only one of the studies identified had tested the use of patient-generated data in an emergency setting, 

concluding that a computer-based solution also was well accepted by patients in an urgent setting (Benaroia 

et al., 2007). The PGJ dataset can’t make this conclusion on itself, but the data showed a tendency towards 

that patient from all ages and patient types that have the cognitive and physical abilities were able to use a 

digital solution in an urgent setting. 

 

6   Discussion 
This section will discuss the findings from the data collection, as well as the methodological approach 

followed in this project. The first section will discuss the results from the analysis drawing on selected 

theories, namely: Lean philosophy, Leavitt´s model on applied organisational change, and Lean UX. Next, 

the methodological considerations and choices will be discussed, focusing on its advantages and limitations. 

 

6.1 Theoretical discussion of results 
6.1.1 Applied Organisational Change – Leavitt´s model 
Leavitt’s model can help understand whether a proposed change will have a positive impact on an 

organisation, how the effect will occur in the different components, and whether the different parts of an 

organisation are in synergy, or if action needs to be taken to ensure new synergy and balance between the 

elements. Based on Leavitt’s system model, the introduction of Axigram appears as a change in one part of 

the organisation, namely the technology element. The introduction of Axigram thereby impacts the other 

processes and the organisation as a whole (Leavitt, 1965). This impact was evident in the data collection 

undertaken in this project, where the effect of Axigram was visible at several levels. 

 

Shifting to a new technology requires a transformation in the people expected to use the technology, for them 

to adapt the change successfully. This adaptation means that the people affected both need to have the ability 

to use the new technology, and furthermore also be willing to use it. The people component will in the 

setting of this project be the HCPs, primarily physicians, and patients expected to use the PGJ at the ED. 

From the fieldwork conducted, it was evident that most patients (94.4 %) found the PGJ easy to use, with an 

intuitive design that was well-adjusted to the end-user. The patients’ comments, however, indicated that 

some of the questions where challenging to understand due to lack of proper framing and delimitation, where 

they easily got confused on what information to enter into the application, with the risk of information 

deemed relevant by the physician not being captured. This challenge was also evident in the observations, 

where 94 % of all patients included, needed support while filling in the application. From the perspective of 
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Leavitt’s system model, there is therefore not a complete synergy between the technology and the people, 

why the organisation won’t be able to live up to its full potential (Leavitt, 1965). The lack of synergy can 

potentially lead to that patients don’t receive the correct treatment, if the information reported by the patients 

are inadequate or incorrect due to lack of understanding of the questions, and what they should report. 

 

Based on the analysis, it was also evident that most patients in all age groups, and to some degree, even 

triage levels, were able to use the PGJ in an urgent setting. Despite this, a few of the observations showed 

that not all patients had the emotional or physical abilities available to fill in the data in the application 

correctly, due to a lack of energy and concentration issues. The patients elaborated expressing that the length 

and breadth of the PGJ and its questions were too extensive, compared to their abilities, where the quality of 

the data entered was not very thorough. Furthermore, some patients also mentioned that they found it 

difficult to remember their health care history clearly, and select what information that was relevant to 

report, either due to too the length of their medical history or the complexity of the information. This lack of 

ability to use the PGJ correctly again shows a missing synergy between the technology and people 

component, from the perspective of Leavitt´s system model (Leavitt, 1965). Actions are required to recreate 

synergy between the elements, by ensuring proper training of the patients in the use of the new technology 

and adjusting the system to match the abilities of the users. If actions are not taken, this will again potentially 

lead to that patients don’t receive the correct treatment, if the information reported by the patients are 

inadequate or incorrect due to their lack of abilities to use Axigram correctly. 

 

The other actor primarily affected by the new technology were the physicians. From the fieldwork 

conducted, it was visible that the physicians used the PGJ in different ways, some as the key information 

source, while others selected parts from it and supplemented with information from other medical journals. 

The survey conducted furthermore showed mixed experiences with the ease of use of the PGJ among the 

physicians, where around half of them somewhat agreed that Axigram was easy to use, with the other half 

being neutral or disagreeing with it. According to Leavitt’s system model, it is here also clear that the people 

in the system do not interact in synergy with the new technology, where it requires extensive training of the 

HCPs for them to use the PGJ efficiently (Leavitt, 1965). If actions are not taken, will Axigram’s potential 

not be exploited, as the physicians do not make use of all the features and improvements that the PGJ 

contributes with to the patient pathway at the ED. 

 

Regarding their willingness to use the PGJ the majority of the patients were positive, expressing that it made 

sense for them to use Axigram while waiting and that they found it meaningful to report information that the 

physician could use when assessing them. From the physicians’ perspective, the findings were somewhat 

different. The vast majority of them (78 %) expressed that they currently didn’t find the PGJ valuable but 
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believed it had the potential to be in the future, where only 22 % of them were willing to use the PGJ as it 

was now. The absence of willingness among the physicians illustrates the importance of adjusting the PGJ to 

the user needs, for them to adapt to the change successfully (Danielsen, 2009). 

 

The task variable in Leavitt´s model is translated as the tasks that are solved for and together with the 

patients at the ED (Leavitt, 1965). The introduction of Axigram has impacted the task component at several 

levels, both from a patient and an HCP perspective, closely linked to the technology component. With the 

shift to Axigram, the patients are expected to enter health data into an application on an iPad while waiting 

for the physicians, which in turn should change the way physicians prepare for and assess the patients at the 

consultation. As described above, it was seen that the majority of the patients were able to perform their new 

tasks and that they were positive towards the change, where they were allowed to be more involved in the 

care delivered. 

 

From a physician’s perspective, the findings were more complex, where there was a considerable variation in 

how physicians made use of the PGJ. Despite the necessary change in how physicians prepare and assess the 

patients, the adjustments made by the physicians were limited, where many of the physicians still made use 

of the traditional consultation methods. Some physicians explained this, by that the information entered by 

the patients sometimes weren’t correct, where they needed to double-check the validity of the data. In 

contrast, the patients expressed a positive change in the physicians with the introduction of the PGJ, where 

they described that the physicians seemed better prepared and targeted on their specific needs when entering 

into the consultation. The positive change expressed by the patients illustrates that the physicians made some 

adjustments to how they consulted the patients with the implementation of the PGJ. Despite these 

adjustments, it is clear that further action is still required, for the technology to live up to its full potential 

(Leavitt, 1965). Mainly the physician’s needs to be properly introduced to their new tasks and furthermore 

also how to adjust the consultation to make the best use of the PGJ. 

 

Furthermore, the physicians expressed mixed experiences towards the change in tasks, where 67 % of them 

agreed that it had prepared their preparation by giving them an improved overview, that was more time-

efficient compared to previously used methods, but on the other side commenting that the lack of integration 

between the PGJ and EHR didn’t improve their tasks linked to documentation. The absence of enhanced 

efficiency described by the physicians illustrates the importance of adjusting the PGJ to the user needs, and 

that the technology needs to be improved so that it’s efficient enough to enhance how physicians’ asses and 

consult the patients. This example shows that it is also the technology component itself (Leavitt´s model) 

that needs to be adjusted, for it to work in synergy with the other elements in the organisation (Leavitt, 



6. DISCUSSION 
  
 

 
 

94 

1965). If synergy not occurs, will Axigram not be able to improve the efficiency in the department, as the 

physicians’ tasks linked to documentation aren’t enhanced. 

 

Lastly, the structural component in the organisation was also impacted. According to Leavitt’s model, the 

structure variable in a health care setting is the system of authority, targets, workflow, coordination and 

division of labour that are present at the ED (Leavitt, 1965). Based on the analysis, it was evident that the 

introduction of Axigram required a revamping of the organisational structure at the ED, for them to benefit 

from the implementation. The project manager and consultant addressed the issue in their interviews, 

explaining the need for collaboration between physicians and nurses regarding the logistics of introducing 

the PGJ to the patients, for a successful implementation. Furthermore, it also emerged from the analysis, that 

the use of the PGJ led to disturbances in the regular workflow and patient flow at the ED. The physicians 

explained that they sometimes needed to wait for the patients to finish the PGJ before they could assess 

them. Additionally, the patients also told that they often were disturbed when filling in the application, due to 

clinical tests, among other things, delaying their entry of data. Altogether this showed a lack of synergy 

between the PGJ and the structure at the department (Leavitt, 1965). To ensure a successful implementation, 

the structure in the organisation needs to be adjusted, where it can be suggested that patients should have 

more time to enter information into the PGJ, for it to match the structure. This is not desirable when the 

patients are in need for urgent care, as it can lead to delays in the entire patient flow and workflow in the ED, 

which can have severe consequences for the patients involved. It can therefore be argued that the PGJ might 

be too long for an urgent setting, as described earlier, where there will be a need for the technology to be 

adjusted further to match the critical environment. Furthermore, changes are also required in the 

collaboration and coordination between HCPs, for Axigram to live up to its full potential. 

 

Ry and Ry’s extended version of Leavitt’s model involves several components, where, among other things, 

they argue that the vision and values that are present at the department will influence the synergy between 

the four elements. The vision and values, as described by Ry and Ry, means the values that apply to the 

HCPs working at the ED, and furthermore also the overall vision and goals in the health care sector in 

Denmark (Danielsen, 2009). Translated to the setting of this study, will the values present among the 

physician have consequences for how the PGJ will be used at the ED. 

 

The findings from the fieldwork conducted showed that the majority of the patients were positive towards 

the implementation of the PGJ, and the new tasks they were expected to perform. The patients explained that 

they found it meaningful to report information that the physician could use when assessing them and that the 

PGJ improved patient involvement by allowing them to act as a team player. Altogether this showed that the 

patients wanted to be involved in the care delivered. For patient participation to happen, it requires that the 
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HCPs are willing to include the patients in the decisions, where the values present among the physician will 

have consequences for whether patients will be involved or not (Danielsen, 2009). Knowledge Centre for 

User involvement in Health Care in Denmark has conducted a study of HCPs understandings and 

experiences of patients’ conditions for participation in practice. Here they identified, that a culture change is 

required among the HCPs, for patient involvement to come into focus. They further recognized that there is a 

disagreement among the HCPs whose knowledge is most important: patients, nurses or physicians, which 

creates a barrier for patient involvement. This challenge is well known within health care, as the medical 

profession has a long history, where the patients originally were subject to the physicians’ authority. The 

patients’ role in the health service has changed in recent years. Many patients are more informed and aware 

of their rights, which place new demands on the organisation of care and treatment in today’s health care. 

The traditional relationship between patient and physician, which was characterized by the patient’s 

acceptance of the doctor as the authority, is today developed towards more independent patients who do not 

take the doctor’s authority for granted, and therefore expect patient involvement, as also seen in this study 

(Jönsson et al., 2013). 

 

From the survey analysis it was evident that the majority of the physicians at the ED were interested in all 

the symptoms and discomforts a patient presented in the PGJ, but in contrast, also half of them answered that 

they sometimes mainly where interest in a patient’s primary, urgent symptoms, and didn’t want to take care 

of the other issues’ patients presented. One physician expanded the answer by saying that the approach used 

when consulting the patient would be dependent on the time and resources available in the ED the specific 

day. The mixed attitude among the physicians altogether shows that the approach followed will have 

consequences for patient involvement, and if the physicians will adapt the new tasks expected of them with 

the shift to Axigram (Danielsen, 2009). 

 

From the analysis undertaken, it was also clear that the leadership at the ED highly prioritised patient 

involvement. They explained that they had high expectations towards the implementation of Axigram and 

believed that the patients would feel more involved in the care delivered when using the PGJ. Patient 

involvement is further, also a well-known strategy in the health care sector in Denmark, where the Danish 

government spent 20 million DKK on improving patient participation in the period from 2014 – 2017, by 

investing into education of HCPs and technological solutions (Jönsson et al., 2013). From this, it can be 

concluded that Axigram is in line with the overall values in the health care sector in Denmark. 

 

Another factor from the Leavitt-Ry model is the organisational culture present at the ED, where the ways of 

thinking that characterise the department’s staff will have an impact on the four elements. The investigated 

department will be characterised by several subcultures, as each profession has its subculture. There will 
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both be explicit rules and unconscious assumptions about how the role distribution and interaction between 

the different HCPs should occur, where the value and purpose the different actors attach to the ED visit, will 

affect the appearance that applies (Danielsen, 2009). Seen from the analysis of this project’s findings, will 

the fulfilment of the patient’s desire to be involved in the care delivered, and the optimal use of the PGJ, be 

dependent on the culture that is present among the HCPs at the ED, and their mutual expectation and desire 

for each other. As described earlier, the analysis showed that the introduction of Axigram required a 

revamping of the organisational structure at the ED, for them to benefit from the implementation. The 

possibilities for this restructuring will be influenced by the organisational culture present at the ED, where 

the explicit rules and unconscious assumptions need to be challenged, for the organisation to live up to its 

full potential. 

 

Summary  

By the use of Leavitt’s theory, it has been possible to ask questions to the material with points of departure 

from theory, to understand what the material presents as an answer to the projects problem statement. 

Leavitt’s model has helped analyse the organisation-wide effect a change to PGJ will have, and how an 

implementation of the PGJ will affect the different elements in the ED (Leavitt, 1965). 

 

The analysis has shown that some elements in the organisations seem to be in synergy with the change in 

technology, while action needs to be taken in other areas, to ensure a successful implementation. It was 

evident that the PGJ was in line with the strategy of patient involvement, which was highly valued both from 

the patient perspective and the leadership perspective at the ED. Furthermore, the analysis also showed that 

the change in technology to some degree was in synergy with the people and task elements, as the patients 

were highly willing to use the new technology, and to some degree also had the abilities to use it. In contrast, 

it emerged from the analysis that both the patients and HCPs needed more training to use Axigram 

efficiently and that the PGJ needed to be further adjusted to match the abilities of patients in an urgent 

setting. Furthermore, it was also clear that the physicians needed a more thorough introduction to their new 

tasks, and how to adjust the consultation to make the best use of the PGJ. Lastly, it was also apparent that the 

introduction of Axigram required a revamping of the organisational structure at the ED, for them to benefit 

from the implementation (Danielsen, 2009; Leavitt, 1965). It though needs to be acknowledged that the four 

components only were described partly by the data available for this project, where it is recommended to 

conduct further research to have a complete analysis of the organisation-wide effect. 

 

6.1.2 Lean Philosophy in Health Care 
This section will apply some of the main concepts from Lean philosophy with the findings from the data 

collection. The activities included in the patient pathways relevant to the PGJ, will be interpreted from a 
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value stream analysis and divided into value-adding – and non-value adding activities. When following Lean 

principles, any corporation must first be aware of whom its end-users are and what creates or defines value, 

before it attempts to improve its processes (Modig & Ählström, 2012). In this project, the end-users are 

defined as the patients receiving care at the ED. When undertaking the value stream analysis of the PGJ, the 

activities will be analysed both from a patient and physician’s perspective, as the physicians’ workflow will 

have consequences for the value delivered to the patients. 

 

The patients expressed that they found the waiting time more valuable when contributing with health 

information in the PGJ, that could help the physician in his/her work. The patients further on also mentioned 

that they didn’t perceive it as waiting time when filling out the application, but rather as being actively 

involved in the care delivered, while waiting for the physician. At the physician consultation, the patients 

experienced the full value of the concept. The conversations were based on the information they had reported 

in Axigram and were perceived as more effective, concentrated and valuable. In many cases, however, the 

patients also expressed that the application was too extensive, compared to their abilities. 

 

Seen from the HCPs perspective, the physicians expressed that the PGJ provided them with an improved and 

faster overview of the patients’ urgent condition. The physicians mentioned this as one of the strengths of 

Axigram. Moreover, the physicians also said that the PGJ had changed the consultation with the patients 

positively. They experienced that the patients contributed more actively in the conversation. Further on, the 

conversations also felt more concentrated and effective, as the patients had provided information through the 

PGJ. 

 

In contrast, the physicians also claimed that it was insufficient to use Axigram as a standalone tool, as it’s 

not integrated with the EHR system used. They explained that it makes the preparation for the consultation 

more complicated and prolong the time they spend on it, as they need to utilise two different systems. The 

physicians also found it inefficient, in the cases where the patients didn’t finish the PGJ in time, before the 

consultation. In these cases, the physicians had to wait for the patients to complete their data entry before 

they could assess them, leading to inefficient workflows and possible delays in patient care. 

 

The findings presented above can be translated and explained from Lean concepts that centre around value 

stream mapping and related concepts. Value stream mapping is about mapping processes into value-adding 

and non-value adding activities and change or altogether remove those that don’t provide any value to the 

end customer (Modig & Ählström, 2012). 
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The patients’ response and experience with using Axigram in an urgent setting can in terms of Lean thinking 

mainly be translated as a value-adding activity (Modig & Ählström, 2012). From a patient perspective, it was 

seen that the activities linked to waiting time and consultation with a physician was improved. From a 

physician’s perspective, the findings were more mixed. The physicians expressed positive changes, but that 

they altogether didn’t see an improvement in their workflow and the care delivered to the patients, as a 

patient´s data entry into the PGJ was too extensive, where they sometimes needed to wait for the patient. 

Further on the lack of integration to the EHR, also removed the positive effect of the application, as they still 

were required to utilise two systems when preparing. All physicians though agreed that Axigram would add 

value to their workflow and the patient pathway in the future when further developed. 

 

At the core of the change lies the concept of taking a task away from the bottleneck, that is physicians, and 

moving it onto the patients at a time of no value-adding activity during waiting time. This is illustrated in 

Figure 31 showing how a general patient pathway at the ED looks like, and what changes that occurs when 

introducing Axigram. 

 

 
Figure 31: Illustration of a general patient pathway at the ED and the changes that occurs when introducing the PGJ 

 

As previously mentioned, Lean is about designing processes which add the most value to its end-users and at 

the same time make sure that the processes are optimised by removing the seven types of waste (Modig & 

Ählström, 2012). As illustrated in Figure 31, the time patients spent on data entry into Axigram was, in 

general, experienced as valuable by the end-users (the patients), and as a result, improved the activities. This 

was also the case for the consultation, where patients and some physicians experienced the event to be more 

valuable. The majority of patients described the consultation as something that added extra value, not only to 

that specific event but also created meaning to the previous events that occurred in the patient pathways. This 

was observed as some patients didn’t experience the PGJ to be valuable before after the consultation, where 

they suddenly could see the meaning in reporting data through Axigram. 
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A lack of integration between the PGJ and EHR system makes the preparation of the consultation more 

difficult for the physicians. The physicians explained that they need to utilise both systems, as the 

information in the PGJ not always were correct, or adequate as specific pieces of information were missing. 

Concerning Lean, these issues are translated as waste (Modig & Ählström, 2012). If Axigram was integrated 

into the EHR, it would save the physician time and trouble, as they only would need to utilise one system. 

From a physician’s perspective, the activity is not value-adding but have the potential to be in the future if it 

becomes possible to integrate the PGJ into the EHR, which further will lead to improvement for the patients, 

by shorting the physicians' preparation time. 

 

The majority of the patients mentioned that the PGJ was a bit too long and contained too many questions. 

However, only some of them expressed that this had affected their entire experience of the application. The 

patients though mentioned that Axigram would be better and more suited to their abilities if the number of 

questions could be shortened down. From the interview with the project manager, it was clear that these 

features already are being worked upon, and probably will be in place at the end of this year. When 

implemented, this can contribute to enhancing the value of the patients’ experience when using Axigram, 

improving the patient pathways at the ED. 

 

Another issue observed and categorised as non-value adding, was when the physicians had to wait for the 

patients to finish filling out the application. Even though this only happened twice in this study, the number 

could potentially be higher if more patients were included. In relation to Lean, this can be translated as 

resource inefficiencies, as the physicians’ resources are not optimally utilised, and further on as non-value 

adding for the patients, as it potentially can lead to delays in patient care (Modig & Ählström, 2012). One of 

the issues that caused these events was the length and complexity of the PGJ, and as such, the time duration 

it took to fill in the application. 

 

The time it took for the patients to fill out the application was analysed in this study on average as 36,7 

minutes (see Table 12). This time could potentially inhibit the patient flow and workflow at the ED. In Lean, 

this issue can be referred to as a bottleneck, since the physicians are a limited resource at the ED and if 

adding waste here, it will not be caught up later in the process. Waste occurring on a bottleneck needs to be 

solved as it affects the entire patient flow (Modig & Ählström, 2012). If not addressed this bottleneck will 

affect the patients’ throughput time; Increasing the time from arriving until the patients are being seen and 

treated by physicians, which in the context of an ED can have critical consequences. Seen from the 

physicians´ perspective, if the PGJ is not integrated into the EHR, it could lead to delays in patient care, as it 

would take the physician longer to prepare for the consultation. The same issue is occurring if the patients 

still are asked to report information about medicine and medical history, which they have a hard time to 
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report correctly into Axigram. It was observed that the physicians needed to translate what the patient had 

reported by joggling between two systems, which prolonged the time it took to prepare for the consultation.   

 

It has not been possible to measure with certainty how much time the patients spent on average filling out the 

PGJ, as the patients´ experienced disturbances throughout their data entry. Still, it’s a useful finding, as the 

patients´ spent too much time filling out the application included the disturbances, for it to work and fit with 

the patient flow at the ED. The average time a patient spent on data entry was registered as 36,6 minutes 

(including disturbances). According to Danish clinical guidelines, a patient should be seen by a physician 

within an hour after arrival to the ED (Sundhedsstyrelsen, 2007). Compared to the average time patients 

spent on data entry; this will give physicians almost no time to prepare for and consult the patients, to live up 

to the requirements. It can, therefore, be concluded that for Axigram to work and fit with an urgent setting, 

the time for data entry must be significantly reduced, for it to add value to physicians´ workflows and the 

patient pathways. 

 

Summary  

The presented discussion and analysis by the use of Lean Philosophy, has investigated two specific events in 

the patient pathways at the ED. Namely, a patient’s interaction with the PGJ and the physician consultation 

where information from the PGJ was used. When analysing the results from a value stream analysis, it can be 

concluded that the PGJ is improving the patient flow, by adding value to the patients waiting time and the 

physician consultation. Furthermore, it also added some value to the patient flow, by improving the 

physicians’ workflow, giving them an improved overview of patients’ symptoms, and a more concentrated 

consultation with the patients. Above this, the discussion in contrast also shows that the PGJ need to be 

further adjusted, as the physicians´ needed to undertake non-value adding activities, such as utilising two 

different systems to prepare for the consultation. Additionally, the discussion also showed that the length of 

the PGJ, led to delays in patient care, which is non-value adding to the patient flow at the ED. 

 

When following Lean, it is necessary to look at the entire flow and its underlying processes, to be able to 

deliver meaningful improvements. Based on this, the presented discussed findings, and improvement 

initiatives are only partially investigating the patient flow at the ED, where a full analysis of the entire 

patient pathway would be recommended. At the beginning of the project, it was the intention to follow 

specific patient groups before and after being introduced to Axigram, to systematically monitor and measure 

what changes occurred in the entire patient pathway when using the PGJ. It was later discovered that 

Axigram wasn´t as far developed and implemented as expected, where the intention of the project changed, 

to look at the two specific events. From the discussion, it can though be argued that the presented analysis 
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provides valuable insights for NHN and RHH, showing how Axigram changes the activities and their values 

in the two specific events investigated. 

 

6.1.3 Lean UX in Health Care 
The third theory that will be applied and discussed with the findings is the philosophy of Lean UX (Gothelf, 

2013). The Lean UX philosophy will be used in two steps, split into two different sections. The first step 

aims to identify fits and misfits, i.e. where the PGJ does or doesn´t fit with the end-users’ experiences and/or 

needs. In the case of misfits, Axigram as a consequence must be further developed and customized to 

succeed in meeting the original objectives of delivering value to the end-users. The second step will 

elaborate further on the identified misfits from step one, and propose recommendations to how the PGJ can 

be further developed. Step one will be presented below, while step two will be discussed in section 7. 

Managerial Implications. 

 

By applying Lean UX, it has been possible to identify areas where Axigram fits with the context and its end-

users. Moreover, it has also been possible to point out areas of misfits and determine the need for further 

development and customization for it to deliver results and value to its end-costumers (Gothelf, 2013). 

 

Identified fits: From the findings, it was identified that the patients experienced that the PGJ had a user-

friendly design. The patients expressed that the application was easy to use and navigate. Following a Lean 

UX approach where a product is being built and designed to fit end-users needs and experience, this can be 

translated as no further adjustments needed in the design. The same was identified for the physicians, who 

expressed that they were somewhat satisfied with the graphical representation of patient-reported symptoms 

in the PGJ. The physicians elaborated by saying that it provided a better and faster overview of the patients’ 

symptoms. The physicians also mentioned that they liked and preferred the setup of the PGJ because it 

corresponds to the same information structure as seen in the existing EHR system. Similar to the patients, 

there will be no need for further adjustments and customizations concerning the area of design from 

physicians’ point of view. 

 

Identified misfits: Even though the PGJ in some areas matched the need of the end-users, several misfits 

were also identified. The patients expressed that the PGJ contained too many questions and that some 

questions were challenging to understand either because they were ambiguous or in need of delimitation. The 

patients further also mentioned that it took too much time to enter data into Axigram. When considering the 

emergency context and the patient’s acute condition, the PGJ is not optimally balanced with the abilities of 

the users. This balance needs to be found between making it possible for the PGJ to address all possible 

symptoms, but also for it not to be more extensive than physically and mentally feasible for the patients. 
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Moreover, the length of the PGJ should match the urgent setting, without postponing the time it takes to see 

the physician. With the current PGJ setup and programming, this balance is not present, where Axigram 

needs to be further developed and adjusted for it to fit and work in practice. 

 

The use of Lean UX also recognizes misfits between the PGJ and the physicians’ work (Gothelf, 2013). 

Physicians found it disturbing that some information presented in the PGJ was not as adequate and correct as 

of the information that could already be found in the current EHR system. The reason for this was because 

some patients struggled with remembering information related to medicine intake and earlier patient history. 

This added extra work to the physicians, as it forced them to apply two different separated systems at the 

same time when preparing for the consultation with the patient. The same issue continued after the 

consultation where the physicians needed to document the information gathered with the PGJ into the EHR 

system. The need for utilising both systems can be interpreted as a mismatch between the PGJ and the end-

users needs. It is here evident that the PGJ needs to be further developed and customized before it will fit 

with the context and physicians´ workflow. 

 

Recommended improvement initiatives that address the misfits identified in this section will be described in 

section 7.1. 

 

6.2 Discussion of methodology 
The methodological design used in this project has provided a robust framework for the data collection and 

analysis performed, where the final results and managerial implications presented to the host firms was 

rooted in chosen concepts, theories, and philosophies. While the overall methodological framework and the 

selected mixed method approach allowed for a robust project, it also needs to be acknowledged that there are 

drawbacks associated with the different data collection methods used, and additionally also some limitations 

linked to the type of data and respondents available. In the following sections, the methodological 

considerations and choices of the thesis project will be discussed, to see what importance the chosen 

methodology has had on the project's results. 

 

6.2.1 Fieldwork: Participant observation and interviews 
The method of fieldwork was chosen for this project, as it made it possible to gain insights into patients´ 

behaviour and interaction towards the PGJ. The fieldwork included both participant observation and 

interviews as it allowed a first-hand experience with the participants, and to record information and aspects 

as they occurred during the observations, and furthermore also to expand on the observations with interviews 

that allowed the participants to provide additional details and confirm the former findings. The combination 

of participant observation and interviews thereby strengthened the internal validity and credibility of the 
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study, by ensuring a richness in the data gathered, and that the findings were credible and accurate (Tjørnhøj-

Thomsen & Reynolds, 2008). Furthermore, all observations were written down as field notes throughout the 

observations, and all the interviews were recorded and transcribed, that all together ensured transparency and 

further strengthened the internal validity of the study (Kvale, 2007; Ravitch & Mittenfelner Carl, 2016). 

 

Although the methodological strategy of fieldwork is recognised to be a proven method used to gain insiders 

perspectives on people´s realities, it is also acknowledged that we as researchers may influence the data we 

collect by being present (Easterby-Smith et al., 2015; Tjørnhøj-Thomsen & Reynolds, 2008). We have 

throughout the observations reflected upon our role, and how to communicate and interact with the 

respondents to ensure internal validity. However, it is acknowledged that there is a risk that the respondents 

have adjusted their behaviour because of our presence, and that this especially may have influenced the 

respondents´ experience of comfort when using Axigram, as we were present throughout their filling in of 

the application giving support when needed. 

 

The respondents for the fieldwork was chosen based on purposive sampling, ensuring a context-rich and 

detailed account of the selected setting, by deliberately choosing individuals that matched the purpose of the 

project. The fieldwork ended by including 18 respondents, with a great variety in age, gender and patient 

type, and to some extent also a variation in triage level. The sample size of the fieldwork was chosen when 

data saturation was deemed acceptable, where the 18 respondents included, therefore, are evaluated as 

sufficient to the purpose of this project. It is, however, acknowledged that no information was systematically 

collected on what HCPs the patient was in contact with during the visit and consultation at the ED, and 

furthermore that the fieldwork undertaken was limited to one week during May 2019 between 09.00 – 17.00, 

due to the time frame of the project. These limitations may have limited the external validity of the study 

(Bryman & Bell, 2015). 

 

6.2.2 Survey: Self-completion questionnaire 
The survey method of the self-completion questionnaire was chosen to gain information about the 

physicians’ attitude and behaviour towards the PGJ. The method used a structured design allowing for 

responses to be aggregated and achieved reliably as all respondents were presented to the same questions and 

fixed range of answers, which improved the validity of the study undertaken. It is, however, recognised that 

by using a survey, it is assumed that all respondents understand and accurately answers questions in the same 

manner. This is not always the case, where it is possible that the physicians included provided different 

answers based on conditions such as their emotional or physical status. A broad range of respondents would 

eliminate this effect, but this wasn’t possible in this study as only a limited number of physicians had tested 

the PGJ, which might have limited the validity of the study (Bryman & Bell, 2015). 
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Based on the limitation mentioned above, it might be argued that the survey undertaken therefore only 

provides indicators of behaviours and attitudes among the physicians, where the use of a qualitative 

interview might have been more adequate. Conducting qualitative interviews was not possible in the urgent 

setting of an ED due to the constraints of the physicians work setting. It was therefore decided to combine 

the structured survey with open-ended questions, where the physicians were allowed to expand on their fixed 

answers. The combination of fixed answer and open questions has thereby improved the validity of the 

survey, by corroborating the quantitative results with qualitative findings, allowing for validation of results 

between methods (Bryman & Bell, 2015; Creswell & Clark, 2007; Ravitch & Mittenfelner Carl, 2016). 

 

The entire population was included in the survey, with a total of 9 out of 11 respondents replying to the 

questionnaire. The respondents were primarily young physicians with only a few years of experience as 

trained physicians, and with less than one year of experience in the area of acute medicine. Thereby the 

variation in respondents was little, giving a somewhat homogenous group of respondents. However, this is 

not valued negatively, as it will primarily be the young physicians, which are new to the area of emergency 

medicine, who will use Axigram when implemented. The included respondents, therefore, strengthen the 

external validity of the study. Furthermore, a considerable amount of the respondents had only tested the PGJ 

on 1 – 4 patients. This constraint might, on the other hand, have limited the validity of the study (Bryman & 

Bell, 2015). 

 

As a conclusion we argue that the study undertaken gives an overview of the physicians’ attitude and 

behaviour towards the PGJ sufficient for this project, but that it would be relevant to test Axigram among a 

higher number of physicians and for a more extended period of time, to get a more comprehensive account 

of their perceptions. 

 

6.2.3 Qualitative interviews 
The method of qualitative interviews was chosen, as it allowed the project to expand on the data collected 

among the users of the PGJ (patient and physicians), by gaining insights into the problem area from the 

perspective of the ED leadership, and one of the developers behind Axigram. The method of qualitative 

interviews is recognised to be a proven method when the purpose is to gain insights into an individual’s 

experience and how they construct their reality concerning the phenomena explored. The method was 

therefore deemed valid with the above-written purpose in mind (Ravitch & Mittenfelner Carl, 2016). The 

interviews conducted were largely open-ended, using an exploratory approach, to expand on the findings 

from the fieldwork undertaken. Additionally, all interviews were recorded and transcribed, that all together 

ensured transparency and strengthened the internal validity of the study (Kvale, 2007). 
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One challenge acknowledged is that by relying on interviews from solely one hospital and a limited number 

of hospital staff, there is a risk that the findings are highly subjective, as different leaders may have differing 

viewpoints on the PGJ and the challenges that occur within the hospital (Ravitch & Mittenfelner Carl, 2016). 

As the PGJ, until this date only is tested in one hospital, it wasn’t possible to supplement the interviews from 

RHH by conducting interviews with leadership at another ED. This constraint might have limited the 

external validity of the study, where leaders at other hospitals might have a different viewpoint on the 

problem area and the PGJ. However, it is recognised that the emergency area and EDs in Denmark are 

structured similar to each other, which strengthens the external validity of the results. 

 

6.2.4 Secondary analysis: Quantitative data extracted from the patient-generated journal 
The secondary analysis was undertaken to expand on and supplement the data gathered on patient 

experiences using the PGJ, from the fieldwork. The secondary analysis made use of a dataset extracted from 

the PGJ that allowed the project to analyse patient use statistically. The dataset was perceived to be authentic 

and non-compromised and was therefore evaluated valid for being subject to analysis. However, some 

limitations were identified during the analysis, which lowers the internal validity of the study (Bryman & 

Bell, 2015). From the fieldwork undertaken, it became clear that there often occur many disturbances during 

the time a patient is entering data in Axigram. The time variable in the dataset is, therefore, most likely 

slightly incorrect in some of the cases, as it includes the entire time a patient uses for filling in the 

application, with no information on disturbances or pauses occurring in the data filling. 

 

Additionally, it was also identified that the variable number of symptoms might be slightly incorrect, as the 

PGJ in some cases asked similar questions for validation purposes, which can have led to that the same 

symptom was reported twice in the dataset. Above this, are exposures reported also included in the variable 

number of symptoms. This can also have resulted in an overestimation of the number of symptoms. These 

limitations have furthermore, also removed the possibilities of looking for patterns of association between 

the variables in the dataset. Despite these limitations, it is concluded that the dataset is sufficient enough to 

justify tendencies in patient use of the PGJ, where the findings from the dataset are supplementing the data 

gathered in the fieldwork undertaken. 

 

6.2.5 Mixed method approach 
From the start of the project, it was evident that a mixed method approach was relevant, to be able to gain a 

deeper understanding of the problem area and develop robust solutions to the host organisation. The mixed 

methods approach undertaken, used both quantitative and qualitative data to address the research topic, with 

the use of the convergent design where quantitative and qualitative data were gathered simultaneously and 
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mixed during interpretation. The mixed method approach allowed validation of data between methods to 

strengthen the internal validity of the study. The data-validation variant of the convergent design was both 

used for the survey and fieldwork, where open-ended questions were combined with questions with fixed 

answers. Furthermore, the parallel database variant was also used, where two different methods were used to 

examine patients experience and use of the PGJ, namely fieldwork and quantitative data extracted from the 

PGJ. The mixed methods approach, thereby strengthened the validity and credibility of the study undertaken, 

allowing for different but complementary types of data to be gathered on the same topic, offsetting the 

weaknesses in using each approach by itself (Creswell & Clark, 2007). 

 

Additionally, the project also made use of participant triangulation, that allowed the project topic to be 

examined from different key stakeholders, namely from a patient perspective, physician perspective, 

leadership perspective and the developer’s perspective. This allowed various aspects and perspectives of the 

problem area to be elucidated, giving a more accurate and broad description of the field of interest (Bryman 

& Bell, 2015). 

 

Despite the above-mentioned improvements to the validity of the study, by making use of the mixed method 

approach, it is also acknowledge that much effort and expertise is required to sufficiently use this approach 

(Creswell & Clark, 2007). We are both acquainted with the mixed method approach but have only used it 

ourselves once, before this study. However, both of us have experience from several qualitative research 

projects, and additionally, we are also acquainted with quantitative research, through our studies. We, 

therefore, argue that by making use of our experience from quantitative and qualitative research, and by 

adhering to the principles outlined by the mixed method approach, it has been possible to gain a deeper 

understanding of the project field, than by using one methodology alone. 

 

6.2.6 Hermeneutic approach and the researchers pre-understanding 
The chosen philosophy of science for this project was primarily the hermeneutic approach. We thereby 

recognise that although the project aims at reflecting the respondents’ experiences and attitudes, it is 

impossible as a researcher to become invisible and inactive in the production of the material. This influence 

is affecting the generalisability and repeatability of the study, as our background might have influenced the 

data collection process, and our ability to read and ask questions to the material collected. To avoid this 

effect, we have tried to have an active and conscious relationship with our understanding, by being 

consciously aware of what results we expected to find and tried to challenge our horizon (Dahlager & 

Fredslund, 2008). 
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However, it is recognised that the hermeneutic approach relies heavily on interpretation, where it always will 

be difficult to repeat a study’s results and generalise. When using the hermeneutic approach, you must, 

therefore, understand the original context of the study to be able to transfer the results. We have tried to 

ensure transparency, by identifying our point of view as researchers, our motivation for the project and the 

theoretical frame of reference used. The readers thereby get the opportunity to assess the validity of the 

study. Furthermore, it is also recognised that the results might have been different, if another researcher 

reviewed the findings, or another theoretical frame of reference was used (Dahlager & Fredslund, 2008). 

 

6.2.7 Conclusion discussion of methodology 
Although the methodological framework used has posed some limitations and challenges regards to data 

collection and analysis, we in large argue that the selected methodology was appropriate for addressing the 

project and problem field of interest, providing a strong foundation for the solutions developed. Several 

measures have been taken to strengthen the internal and external validity of the study, as described above, 

and furthermore, we have provided detailed explanations throughout the thesis of choices and decisions 

made, to ensure transparency. Altogether, these initiatives attempt to assure the quality of the research. 

 

7   Managerial Implications 
This thesis project has investigated how patients and HCPs (primarily physicians) have experienced the use 

and testing of Axigram at an ED. The purpose of the project was to clarify if patients in urgent settings can 

participate actively in the care delivered by the use of patient-generated data. Furthermore, the aim was also 

to investigate if it creates value for patients and physicians to make use of a PGJ in emergency care. 

 

Based on the data collected in this project, it is evident that patients who have the physical, cognitive and 

emotional abilities, can be activated in an urgent setting. Moreover, the results also showed that patients 

highly favoured to be activated in their patient pathway and the care delivered. The patients, however, 

highlighted that the PGJ needed some adjustments to work optimally, but all together reported that Axigram 

added significant value to their care. Furthermore, the findings also showed that physicians were positive 

towards the use of patient-generated data, and believed it would add value to patient pathways in EDs in the 

future, when further improved and adjusted to the clinic. Based on this investigation, it is argued that the 

concept of utilising patient-reported data in an urgent setting has proved to be valuable for patients receiving 

care at an ED. The concept and application should, therefore, be further developed and adapted to the clinic, 

for possible implementation at NHN and RHH, and other EDs in Denmark. 

 

To address the challenges and need for improvements identified in this project, two recommendations are 

suggested. The first recommendation outlines how the hospitals and developers behind Axigram should 
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continue to develop the application and concept, and adjust the misfits identified in this report, by the use of 

Lean UX. A Lean UX approach is deemed essential for the hospitals in terms of continuously measuring and 

learning from the improvement process. The second recommendation is for NHN and RHH to systematically 

analyse and evaluate Axigram and the patient pathways at the EDs by the use of KPIs and self-reported 

patient ratings. The use of these measures will help the hospitals to monitor and evaluate the patient 

pathways at the EDs continuously, both during the testing phase and when Axigram is fully implemented. 

Lastly, recommendations for implementation will also be presented. The proposed improvement initiatives 

are illustrated in Figure 32. 

 

 
 

 

The suggested recommendations can be categorised as incremental innovations. Incremental innovations are 

defined small improvements or upgrades made to an organisations existing products, services, processes or 

methods. The recommendations presented in this project can therefore be classified at incremental, as they 

primarily rely on existing systems, infrastructure, and data. When designing the recommendations, three 

criteria have been used: feasibility, adaptability and scalability. The suggestions are deemed feasible as they 

mostly rely on existing systems and infrastructure, that can be further adjusted and developed. Additionally, 

they are deemed scalable, as EDs in Denmark are organised similar to each other, where the suggested 

implications allow for scalability to EDs at other hospitals. Lastly, the recommendations are also deemed 

adaptable, as the suggestions can be applied to different EDs in Denmark with minor changes or adjustments 

tailored to local needs. Altogether the recommendations thereby provide a framework that can be utilised by 

EDs in general in Denmark. 
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Figure 32: Illustration of proposed improvement initiatives 
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The following sections will describe the recommendations in details and give suggestions for 

implementation. It is essential to highlight that it´s crucial for NHN and RHH to conduct further tests 

regarding user adaptation, efficiency and effectiveness when the suggested misfits are adjusted. The purpose 

of further testing is to make sure that Axigram lives up to their requirements before deciding to implement it. 

This will also be further described in section 7.4 Limitations. 

 

7.1 Development and testing of Axigram 
The first recommendation is for the hospitals and the developers behind Axigram to gather and discuss how 

the identified misfits (see section 6.1.3) can be addressed in the further development and implementation of 

Axigram, and specifically how to approach this. For this thesis, the recommendations will initially be 

directed towards RHH, but they are equally intended towards NHN, that are at the novel stage of PGJ testing 

and possible implementation in the future. Implications for NHN will be discussed at the end of this section.  

For both RHH and NHN, the Lean UX approach will be central in terms of coming up with a plan for how to 

continuously measure and learn from the improvement process (Gothelf, 2013). Several improvement areas 

are coming out of this study, which forms a good foundation for how to address future improvement 

processes that should be founded based on the Lean UX philosophy. 

 

The patients included in the study expressed a positive experience towards the use of a PGJ in an urgent 

setting. They liked the concept of being activated through the use of patient-generated data and expressed 

that the application had a user-friendly design. The patients´ further expressed that Axigram contained too 

many questions and that some of the questions were difficult to understand either because they were 

ambiguous or in need of delimitation. From this knowledge, it would be relevant to improve the questions, so 

it fits with the abilities of the users. Based on Lean UX (Gothelf, 2013), it is recommended to include 

patients when making decisions about which questions should be removed, stay untouched and retouched. 

Suggestions to how this can be solved would initially be to concretize the concept of the PGJ further, so it 

becomes transparent for end-users, what, how and when the application shall be used. 

 

Moreover, it is deemed relevant to include physicians, since the PGJ at its core is designed to supplement 

their work. It is recommended for physicians to systematically support sorting the questions in the PGJ based 

on relevance for diagnostics- and treatment decisions. Furthermore, it is also suggested to include physicians 

in the work of grouping questions by asking them to link questions and answers to symptoms. This will 

make it possible for the developers behind Axigram to cut down the questions in the application and make it 

more time-efficient and customized to the abilities of the users. Before making final changes to the 

questions, it is recommended to have the patients validate the changes. 
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The approach mentioned above is a more comprehensive improvement initiative, that would entail sorting, 

designing and programming the questions as a decision tree. The decision tree will aim to reduce the number 

of questions in the PGJ, so if the patient answers no to the main question, it excludes other related sub-

questions. By following these recommendations, questions in the PGJ will be more customized, compressed 

and fitted to the patients’ needs and urgent situation, which is consistent with the Lean UX approach, that 

primarily focuses on how to increase costumer’s experience, needs and satisfaction with the end product 

(Gothelf, 2013). Equally, it will limit the occurrences where the physician needs to wait for the patient to fill 

out the PGJ. This recommendation is more complex, time-consuming and expensive because it involves 

some extent of reprogramming of Axigram. 

 

From the study, it was seen that not all information reported by patients in the PGJ were experienced as 

adequate or correct by the physicians. This because some patients struggled with remembering information 

that related to medicine intake and earlier patient history. It is, therefore, suggested that questions regarding 

medicine and patient history, either needs to be removed, delimited or shortened, to match the abilities of the 

users, and needs of physicians. Based on the physicians’ comments, they would prefer to find these pieces of 

information in the EHR instead of the PGJ. This would be a relevant improvement, as the findings showed 

that patients struggled with remembering their patient history and as a result spent too much time and 

resources on answering it. The same issue applied to the physicians, as they had to supplement the 

information in the PGJ by looking in the EHR system when searching for answers to specific questions. By 

removing the questions, it is assumed that patients will spend less time on data entry and equally do it in a 

more thorough manner. Altogether, this will result in that patients spend less time and resources on filling 

the PGJ, where the questions in Axigram matches the abilities of the users. Similar outcomes will also occur 

for the physicians, as they will need to spend less time and resources on validating information between the 

two systems, before assessing the patient. This will, however, not eliminate the waste of physicians needing 

to utilise two different systems in parallel, to find the relevant information required to prepare for the 

consultation. 

 

Concerning the issue mentioned above, where physicians need to make use of two different systems, the last 

recommendation is to facilitate a linkage between Axigram and the EHR systems used at the hospitals. This 

suggestion has a more complex, time consuming and expensive character than the other improvement 

initiatives, as it addresses a potential integration. Because this recommendation is of a more technical related 

nature and goes beyond the project groups area of expertise, it will not be fully elaborated. However, in the 

scenario of full integration between Axigram and the EHR, physicians will only have to use one system 

when searching for patient data. This will reduce the time spent on preparation before seeing the patient, 

reduce the risk of physicians missing essential information, and facilitate an improved documentation 
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workflow. Equally, data from the PGJ can be analysed and measured with data from the EHR to evaluate if 

the PGJ has an impact on the quality of the entire patient pathway. 

 

As mentioned by the project manager, a full integration most likely cannot be fixed short term, as it requires 

more advanced reprogramming and legal approvals. It is, therefore, suggested that the developers work 

towards a partial integration between Axigram and the EHR systems as a first step, where the physician can 

access the PGJ through a link in the EHR system. From a Lean UX perspective, it is recognised that a partial 

integration as a first step will have a substantial effect on the physicians' user-experience (Gothelf, 2013). It 

is, however, acknowledged that a full integration would be highly beneficial for the end-users and the 

efficiency of the PGJ. Based on this, it is recommended for the developers behind Axigram and hospitals to 

work towards a full integration long term (Moore et al., 2008). 

 

The improvements mentioned above should be implemented incrementally and continuously tested with user 

feedback. By following this approach, the developers ensure frequent course correction and alignment to the 

user experience and context, again referencing the Lean UX strategy (Gothelf, 2013). Moreover, it is 

recommended to conduct test studies with involvement of patients and physicians several times a year during 

the implementation of the improvement initiatives. This to ensure that the development changes match the 

need of the users. 

 

Above the recommended adjustments for PGJ functionalities, it is suggested to develop key indicators, 

defining the targets Axigram should meet. This will make it possible to measure the effectiveness of the 

application, which is in line with the Lean UX approach (Gothelf, 2013). It is recommended for the 

developers behind Axigram to collaborate with patients, HCPs and the general hospital management in 

defining the targets. By developing quantifiable indicators that can be used to monitor and measure patient 

satisfaction, it will be possible for the hospitals to evaluate if the application provides further patient value 

(perceived patient quality). Moreover, it can also help to indicate if the concept and application are worth 

implementing. It is suggested to gather self-reported patient ratings through the use of a questionnaire at the 

end of each patient consultation, to be able to measure if Axigram meets the defined targets. These 

suggestions will be further elaborated in section 7.2. 

 

From the fieldwork undertaken, it became clear that there often occur many disturbances during the time a 

patient is entering data in Axigram. The time variable extracted from the PGJ, therefore, didn’t reflect the 

time patients had used on filling in the application, as disturbances extended the time. To be able to monitor 

the exact time (process time) a patient spends on data entry, and to avoid biased data, it will be 

recommended to add a “pause” function to the PGJ. This function will allow the patients to pause the process 
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when disturbed and resume the data entry when the intervention is over. By adding this feature, the time 

patients spend on filling in the application extracted from the PGJ will reflect reality, enabling the hospitals 

to analyse and measure the efficiency of Axigram. This improvement will allow for more transparent data 

insights and provide better decision making in the improvement process going forward. 

 

As mentioned at the start of this section, the proposed recommendations are directed towards the test 

location, RHH, as they are further in the process of testing and implementing Axigram. In the case of NHN, 

the suggested recommendations will be of equal importance, as they provide insights into what requirements 

Axigram should live up to before NHN should decide to implement it. The proposed recommendations, 

therefore, allows NHN to be able to incorporate the fits and the misfits in their MVP based on the philosophy 

of Lean UX. Equally, NHN will have the luxury of attacking some of the more complex issues earlier in the 

process, such as system integration and decision tree programming. Despite this, the recommendations are 

deemed equally relevant for both NHN and RHH, as they describe necessary changes needed for the PGJ to 

match the need of the users. 

 

7.2 Key performance indicators and self-reported patient ratings 
The second recommendation is for NHN and RHH to systematically analyse and evaluate Axigram and the 

patient pathways at the ED by the use of KPIs and self-reported patient ratings. These recommendations will 

both be directed towards the testing of Axigram, and furthermore also to continuously monitor and evaluate 

the patient pathways at the ED when Axigram is fully implemented. The first part of this section will discuss 

KPIs and the importance of defining targets. Thereafter, the need and possibilities for utilising data will be 

discussed, and its significance for allowing valid and robust measures of the KPIs. 

 

When evaluating the quality of services, performance indicators are utilised to measure and monitor if an 

organisation's processes are performing the expected level of quality. Further on, KPIs helps to understand 

and categorise issues and to acknowledge where efforts and resources should be prioritised. In health care, 

performance indicators and measurements are used to monitor and optimise health care processes to increase 

patient satisfaction and improve patient outcome (Kros & Brown, 2013). Defining a set of performance 

indicators and measurements, can help NHN and RHH to evaluate if Axigram lives up to its expected 

potential, and contributes to improving the patient pathways at the EDs. 

 

In the emergency area in Denmark, there already exist regional service targets that are used to monitor and 

evaluate the performance taking place in the EDs. The targets vary between regions, but where most regions 

have common KPIs for waiting time, triage, the time before assessed by a physician, and time for treatment 

(Brøcker, Christensen, Bro, Glent-Madsen, & Tovgaard, 2013). As mentioned by the leadership at the ED at 
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RHH, they have already observed tendencies towards that Axigram helps them to meet these targets. It is 

recommended for the hospitals to utilise these existing service targets to systematically assess the efficiency 

and effectiveness of Axigram, by comparing data before and after the test and implementation of the PGJ. 

 

Besides making use of already existing service targets, it is recommended that NHN and RHH define 

specific KPIs for Axigram. These objectives should both be quantitative and qualitative, enabling them to 

evaluate both efficiency, effectiveness and patient satisfaction, indicating if the PGJ improves quality of care 

(Kros & Brown, 2013; Videnscenter for Brugerinddragelse i Sundhedsvæsenet, 2016). While it is not the 

goal of this project to create a definitive set of KPIs and targets, general themes have been identified that can 

be used as a starting point. It is suggested that the quantitative indicators consider the following areas: 
 

 

- How many patients in the ED they expect to be able to use Axigram 

- The average time expected for patients to use on data entry into Axigram  

- To what degree it is expected that the waiting time decreases when implementing Axigram 

- To what the degree it is expected that Axigram improves time before seen by a physician, time for 

treatment and length of stay 
 

Table 14: Areas to consider when developing KPIs 

 

Furthermore, it is also recommended to define a set of qualitative indicators that assess patient satisfaction 

and possibly also patient outcome when using Axigram. The general themes identified are: waiting time, 

patient involvement, information flow and patient overview. Additionally, it is also suggested to include 

specific indicators and targets that can evaluate patient satisfaction with the PGJ linked to user-friendliness. 

When developing the KPIs the hospitals need to make sure they live up to the same type of requirements as 

other quality indicators, namely validity, measurability, availability of data, sensitivity, reliability and 

relevance for improvement (Videnscenter for Brugerinddragelse i Sundhedsvæsenet, 2016). By applying 

KPIs when analysing the utility of Axigram, it is possible for NHN and RHH to promote quality and identify 

specific problem areas that need adjustments. 

 

For the hospitals to be able to utilise the defined indicators, data needs to be available for measurement. As 

previously mentioned, the EDs currently assess service performance by employing data that are available in 

their IT-systems. The hospitals should make use of this data, and combine it with quantitative data extracted 

from the PGJ, to be able to measure the quantitative targets defined for Axigram. The challenge of 

combining data is twofold, as it both requires integration between systems, and for the individual data to be 

of high validity. In this project, it was recognised that the time spent on data entry registered in Axigram, 

was insufficient as it was influenced by disturbances occurring in the patient pathways. It is therefore 
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suggested to add a “pause” function to the PGJ, as mentioned in section 7.1, to be able to collect valid and 

sufficient information on time spent on data entry by the patients. 

 

The need for integration between systems, also mentioned in section 7.1, will be crucial to ensure sufficient 

monitoring of the quality in the patient pathways. By linking data between Axigram and the EHR, it will be 

possible for the hospitals to continuously monitor both service targets and KPIs developed explicitly for 

Axigram. The combination of data will make it visible how many patients that make use of Axigram, how 

long time they spend on data entry, and if it affects the service targets and the entire patient flow in the 

department. Before a linkage between systems is possible, it is temporary recommended for the hospitals to 

extract data from both systems and combine them in datasets to measure the defined targets occasionally. A 

full integration would, however, be beneficial, as it allows for continuous monitoring and improvement 

(Kros & Brown, 2013). 

 

Above this, the collection of self-reported patient ratings is recommended for NHN and RHH to be able to 

evaluate patient satisfaction and outcomes when using Axigram. Patient knowledge is recognised to be an 

essential resource in health care today, with the possibilities of improving health delivery and outcomes if 

utilised sufficiently. Despite this, there is currently no valid documentation for the use of patient-reported 

ratings in quality improvement in Denmark. It is though recognised that such measures are expected to 

significantly impact the quality of care and patient involvement in the future, when further developed. 

Experiences from Denmark also shows that there is a tremendous economic potential in the use of patient-

reported ratings, as it shifts the focus towards value for patients. In Denmark, patient-reported ratings are 

defined as self-reported ratings on experience and satisfaction with the health care system called PREM 

(Patient Reported Experience Measures), and self-reported ratings on health behaviour and outcome called 

PRO (Patient Reported Outcome) (Videnscenter for Brugerinddragelse i Sundhedsvæsenet, 2016). 

 

Based on the described potential and the project´s results, a gathering of self-reported patient ratings is 

recommended. The use of such measures would allow the EDs to systematically monitor and evaluate the 

quality of the patient pathways and PGJ from a patient perspective (Videnscenter for Brugerinddragelse i 

Sundhedsvæsenet, 2016). It would also be in line with recommendations made by Michael Porter in value-

based health care (Porter & Lee, 2013), where he emphasises that hospitals must understand patient needs 

and track outcome for every patient to improve quality. As mentioned in section 7.1, it is suggested that 

NHN and RHH collect patient ratings, by providing a questionnaire to each patient when finalising the PGJ 

and physician consultation. The questionnaire should be developed based on relevant quality indicators, 

defined by the hospitals. Furthermore, it should also follow the general recommendations for patient surveys 

by utilising predefined questions and answers, which simplifies the extraction of information (Videnscenter 
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for Brugerinddragelse i Sundhedsvæsenet, 2016). NHN and RHH should also consider to include questions 

linked to the entire patient pathway, not solely the use of Axigram, to exploit the potential of self-reported 

ratings and its quality improvements. 

 

The presented recommendations are both directed towards the testing phase of Axigram, and furthermore 

also to continuously monitor and evaluate Axigram and the patient pathways, when the PGJ is fully 

implemented. Formulating a set of indicators which can be cross-referenced and applied to different types of 

data as described above, may help NHN and RHH to improve Axigram and the Active arrival concept, and 

additionally also to enhance the quality of care delivered to the patients at the ED. 

 

7.3 Implementation 
Before implementing the proposed recommendations, it is suggested that the organisation-wide effects of the 

new approaches should be further investigated. In section 6.1 Leavitt´s system model was used to analyse 

how a change in the technology element, would impact the other processes and the organisation as a whole. 

Furthermore, it also addressed what actions were required to ensure synergy and that the organisation lived 

up to its full potential (Leavitt, 1965). The suggestions were, among other things, to further develop the 

application, for it to match the critical environment, the patient´s abilities, and the needs present in the ED. 

Additionally, it also highlighted the need for sufficient training of both patients and HCPs. It was, however, 

acknowledged that the four interacting variables only were described partly by the data available for this 

project, where a complete analysis of the organisation-wide effect was recommended. 

 

To ensure a successful implementation of Axigram, it is therefore suggested that NHN and RHH undertakes 

a new analysis of the organisation-wide effects, by the use of Leavitt´s system model. The investigation 

should be initiated when Axigram is further developed and adjusted to the clinic, as recommended in section 

7.1. All interconnected areas should be considered and include the entire organisation, and not only focus on 

the patients and physicians, which has been the main actors investigated in this report. From the results of the 

analysis, it is thereafter recommended for the hospitals to take actions in areas where there is observed lack 

of synergy between the elements, to ensure a successful implementation of the PGJ (Leavitt, 1965). 

 

The solutions suggested in this report, recommends the use of KPIs and self-reported patient ratings 

(PRO/PREM), besides the further development of Axigram. This proposed change is also classified as a 

change in the technology variable, according to Leavitt´s system model (Leavitt, 1965). If this suggestion is 

implemented, structure, task and people elements will be impacted accordingly. An example could be that 

the structure and tasks in the organisation would need to change, with new workflows on how managers 

evaluate the patient pathways at the EDs. The success of implementing key indicators and PRO/PREM as 
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tools to help evaluate Axigram and the quality in the patient pathways, will according to Leavitt (Leavitt, 

1965) again be dependent on if synergy occurs between the elements. It is therefore recommended for the 

hospitals to undertake an additional investigation, by the use of Leavitt´s system model, to consider the 

organisation-wide effects of this proposed change as well. 

 

Furthermore, the success of implementation will also be dependent on the change process initiated. Research 

within Implementation Science suggests that traditional knowledge diffusion strategies need to be 

supplemented by capacity building, through systematic training, supervision and follow up. Practitioners 

need support to interpret and understand the innovation, and furthermore also how to implement it into their 

daily practice. Additionally, research also emphasises that there is no such thing as a one-size-fits-all 

solution. Buy-in from key stakeholders must be prioritised, and the implementation strategy needs to be 

calibrated to the specific innovation and organisational context A presumption for change is to understand 

the behaviour that needs to be changed, where the shared assumptions among the professionals need to be 

recognised and challenged, for change to occur (Bristol University Hospital, 2009; Ostersen & Graff, n.d.; 

Winter, 2003). This was also emphasised in the discussion presented in section 6.1, where it was recognised 

that different organisational subcultures exist in an ED and these needs to be addressed to ensure successful 

implementation of Axigram. 

 

Summed up, NHN and RHH is recommended to undertake a change analysis using Leavitt´s system model. 

Based on the change analysis, it is suggested that the hospitals create a strategic plan for the implementation. 

The plan should among other things address how to ensure buy-in from key stakeholders, handle possible 

barriers that emerge, challenge shared assumptions within the ED, and how to systematic train and supervise 

patients and HCPs in using Axigram. Additionally, it is also recommended that the innovation 

department/project manager at each hospital, initiates a strong collaboration with the leadership in the EDs, 

as they will be the ones managing the change process (Bristol University Hospital, 2009; Ostersen & Graff, 

n.d.) It is beyond the scope of this report to go into further details of a specific implementation plan, or how 

to initiate change in the organisation. 

 

7.4 Limitations 
While the managerial implications presented are chosen based on scalability, feasibility, and adaptability, 

some limitations exist. These limitations are twofold, relating both to the development of Axigram, as well 

as the use of KPIs and self-reported patient ratings (PRO/PREM). Regarding the development of Axigram, 

the main limitations are related to how data are captured, analysed and transferred to the EHR-system. 
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It has been suggested to develop an integration between Axigram and the EHR systems used at the EDs. The 

developers behind Axigram has explained that integration between systems are complex, time consuming 

and expensive, and not something they plan to initiate within the next couple of years. The solution is, 

however, still evaluated as feasible if the developers are granted funding or other support that can help them 

continue to develop the PGJ. Integration between the EHR-systems and Axigram is recognised to be one of 

the main barriers for full implementation of the PGJ (Moore et al., 2008). It is therefore suggested to invest 

in this development, and undertake extensive research on what requirements are present for a potential 

integration. The feasibility of this solution is, therefore, evaluated with a greater time perspective, where a 

partial integration is recommended as the first step. 

 

Integration between systems is also crucial for the use of KPIs and self-reported patient ratings 

(PRO/PREM) to monitor and evaluate the quality in the patient pathways. Furthermore, it also needs to be 

clear how data can be assessed and combined into datasets through the EHR, to be used for continuous 

monitoring and evaluation. This combination of data requires collaborative work between the developers of 

Axigram and the providers of the EHR-system, for it to be feasible. 

 

The presented limitations recognise that there will be a need for NHN and RHH to further develop and 

investigate the suggested recommendations before implementing any of the proposed improvement 

initiatives. Moreover, it is also essential for NHN and RHH to initiate further testing when the suggested 

misfits are adjusted. The purpose of further testing is to make sure that misfits are corrected, and the PGJ is 

adapted to the EDs and urgent setting. Furthermore, it is also recommended that the hospitals conduct testing 

in areas not investigated in this report, such as if Axigram contributes to enhanced efficiency in the 

department. It will also be relevant for the hospitals to undertake a cost-effectiveness analysis and develop a 

business case, to make sure that the solution is financially viable. Lastly, it needs to be acknowledged that 

the proposed recommendations solely deal with parts of the patient pathways at the ED. A full analysis of all 

included elements is relevant, to improve the quality of the entire patient pathways at the EDs. 
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8   Conclusion 
This project sought to investigate if patients in urgent settings can be activated in their patient pathways 

through the use of patient-generated data. The aim was also to explore if it creates value for patients and 

HCPs to utilise patient-generated data in an emergency context. Moreover, it aimed at investigating if 

patient-generated data have the potential to improve the diagnostics and treatments processes at the EDs 

when fully developed. The project intended to identify needs and recommendations that allowed the host 

hospitals to design and optimise the specific PGJ tested in this project, and the Active arrival concept, 

towards a possible implementation. 

 

A mixed method approach was deemed relevant to investigate the problem area, as it allowed a more in-

depth investigation of the field of interest. Additionally, it was also deemed relevant to make use of 

participant triangulation, which allowed the problem area to be investigated from the perspectives of key 

stakeholders: patients, physicians, the leadership in the ED and the developers behind Axigram. The project 

thereby ended by utilising four different data collection methods, namely: fieldwork, a survey, qualitative 

interviews and secondary analysis of quantitative data extracted from the PGJ. 

 

The findings from the data collection were analysed and discussed by the use of chosen theories. From the 

analysis, it was evident that the PGJ was well accepted by patients in need of urgent care. Despite the urgent 

setting and the emotional impact, it had on the patients, the project proved that patients that had the physical 

and cognitive abilities to use an iPad were able to participate. Furthermore, the findings showed that it added 

value to their patient pathway by removing or changing their experience of waiting time. Moreover, the PGJ 

also added more value to the physician consultation as the patient was allowed to act as a team player. On 

the other hand, the analysis also identified areas where the PGJ needed improvements to match the abilities 

of the patients. It was identified that the breath of the questions in the PGJ was too extensive compared to an 

urgent setting. Furthermore, the analysis also showed that some of the questions were deemed difficult to 

understand and respond to by the patients. 

 

From a physician’s perspective, the analysis showed a more mixed result. It was identified that the PGJ 

added value to the physicians’ workflow by providing an improved overview of a patient’s condition. 

Additionally, they also expressed that the patients were more prepared for the consultation, making it more 

concentrated and effective. In contrast, it was clear from the analysis that several misfits occurred between 

the physicians’ needs and the PGJ. Inefficiencies occurred as Axigram wasn’t integrated with the EHR 

system. Furthermore, the physicians also experienced a waste of resources as they sometimes needed to wait 

for the patients to finish the PGJ before they could assess them. Lastly, it was also clear that the information 

presented in the PGJ not always were sufficient. 
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Based on the findings and analysis conducted, it was concluded that the concept of utilising patient-reported 

data in an urgent setting was proved valuable, and therefore should be further developed and adapted to the 

EDs. Several managerial implications were suggested and presented to the host NHN, and co-host RHH. The 

recommendations included continuing to develop the application and Active arrival concept by addressing 

the misfits identified in this report. Moreover, it was also recommended for the hospitals to systematically 

analyse and evaluate Axigram and the patient pathways at the ED by the use of indicators and self-reported 

patient ratings. The use of these measures will help the hospitals to monitor and evaluate the quality in the 

patient pathways at the EDs continuously, both during the testing phase and when Axigram is fully 

implemented. Additionally, it was highlighted that its essential for NHN and RHH to initiate further testing 

when the suggested misfits are adjusted, and to undertake a cost-effectiveness analysis and develop a 

business case, to make sure that the solution is valuable and financially viable. 

 

Based on this project´s results it can be argued that a fully integrated PGJ will serve to provide more efficient 

and effective care delivery in EDs in Denmark, through the standardised sharing of information and data 

presentation, and promotion of patient involvement. This study has shown that the use of patient-generated 

data is well accepted by patients in urgent settings and that PGJs such as Axigram, have the potential to 

improve quality in the patient pathways at EDs by adding value both from a patient and professional 

perspective. The findings furthermore also show that the use of patient-generated data can make it possible 

for the physicians to use their resources more valuable, by moving some of their tasks over to the patients, 

helping the EDs to meet the common challenges of delivering high-quality care with less resources available. 

Moreover, the PGJ is also deemed valid to enhance patient satisfaction by reducing or adding value to the 

waiting experienced by patients. An effort to make the waiting time more acceptable for the patients can thus 

also be an effort that improves the patients’ overall experience of the visit to the EDs in general. 

Additionally, this study also illustrates that the use of patient-generated data and KPIs can help managers in 

health care to monitor and improve quality in the patient pathways in EDs. This study, therefore, concludes, 

that the use of patient-generated data, has the opportunity to improve care delivery and quality in patient 

pathways throughout EDs in Denmark in the future when fully developed. 
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