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Abstract 
Implementing digital cancer diagnostic innovation in 

healthcare 

 Gowthami Ravichandra and Sai Charan Marasanapalli 

Digital technology has greatly revolutionized the field of health care and medical 

practices. Digitalization has significantly excelled the operational efficiency and 

standards of medical care enhancing the overall experience for both medical 

professionals and patients. Despite of its overwhelming advantages, Health care 

sectors have been lagging in adopting and implementing new digital technology 

innovations. Deciding and shifting towards digitalization would require adopters to 

have a flexible and open mindset.  

However, health care has a great shortage of pathologists and implementation of 

digitalization seems to be very limited in this area of healthcare. Most of the 

pathologists today work with manual cancer diagnosing techniques indicating an acute 

need of digitalization. This thesis is aimed at identifying the barriers and facilitators for 

implementation of a digital prostate cancer diagnostic innovation in health care. 

A literature review provides a detailed outline of various aspects related to the 

prostate cancer diagnosis. It provides a detailed description of different frameworks 

and theories in relation to existing barriers and facilitators in implementing an 

innovation in health care. The methodological approaches applied in this study have 

also been described in the methodology chapter. Based on the data gathered from 

semi-structured interviews and thematic analysis, three main themes were identified 

and corresponding to these, possible barriers, and facilitators for implementing the 

digital cancer diagnostic innovation were developed.  

Finally, the findings of this study concluded that implementation of digital cancer 

diagnostic innovation faces several barriers and facilitators. Some of crucial barriers 

are financial barriers, time constraints, political conflicts, ethical policies, technology 

limitations, limited knowledge, skepticism towards new technology. Similarly, 

facilitators are Identifying key decision makers, highly effective and cost-efficient 

technologies, high technical accuracy, openness in trying new technology. 

Keywords: Digitalization, Innovation, barriers, facilitators, implementation, prostate 

cancer, Healthcare, Implementation science. 
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Popular Science Summary 

Prostate cancer is found to be one of the most global cause of health threat in men. With the 

traditional method of diagnosing prostate cancer, the death rates have somewhat been reduced in 

numbers. However, the traditional method of diagnosing prostate cancer is highly time-consuming 

and exert a high workload for the trained specialists. Thus, implementing digitalization in the field 

of prostate cancer is found to be beneficial for both the healthcare sector and the patients. 

Therefore, this thesis aims at investigating barriers and facilitators for implementing innovation in 

the field of prostate cancer. 

In this thesis, initially, literature concerning the implementation of digitalization was reviewed. 

Later eight interviews with different pathologists and urologists from India and Sweden were 

conducted. Through their responses, it was possible to obtain Management, Technology, and 

Behavior as the reasons to measure both barriers and facilitators for the implementation process. 

A context was developed from the findings which shows the possible factors that are to be 

considered while introducing digitalization in prostate cancer diagnosis. These factors can either 

be a barrier or facilitator depending on the usage of the framework. These factors represent the 

struggles of pathologists and urologists, and it shows how to improve digitalization in healthcare 

by considering those issues. 

  



 
iii 

 

Foreword 

This thesis work was conducted by two students as a part of master’s study in Industrial 

Management and Innovation at Uppsala University during spring of 2021. Entire work was equally 

divided between the two students and was carried out in an iterative way where each and every 

work was verified by one another. The literature review was conducted individually and then 

discussed, whereas the interviews, analysis, and discussion were conducted together. 

Firstly, we would like to thank our subject reader Anders Brantnell at Uppsala University who 

provided us an opportunity to write this thesis. We are very much grateful to him for assisting us 

throughout the thesis by giving his guidance, support, and positive feedbacks. Also, we would like 

to thank our supervisor Johan Von Hejine for his constant support and guidance.  

The thesis was done in collaboration with a Med-Tech company. We would also sincerely like to 

thank the founders of the company Sören Nygern and Erik Wilander who believed in us and gave 

an opportunity to collaborate with the company. We are also grateful to the personnel for giving 

us their time to share their valuable insights and experiences amidst of their busy schedule (even 

so during the covid crisis). 

Finally, we would like to thank everyone who have guided us in one or the other way with their 

positive feedback and support. 

Uppsala, 2021 

Gowthami Ravichandra and Sai Charan Marasanapalli 

  



 
iv 

 

Table of Contents 

List of Tables .............................................................................................................................................. vi 

List of Figures ............................................................................................................................................ vii 

List of Appendices .................................................................................................................................... viii 

List of abbreviations .................................................................................................................................. ix 

1. Introduction ......................................................................................................................................... 1 

1.1 Background ................................................................................................................................... 1 

1.2 Problematization ........................................................................................................................... 2 

1.3 Aim and Research question........................................................................................................... 3 

1.4 Delimitations ................................................................................................................................. 3 

1.5 Thesis structure ............................................................................................................................. 4 

2. Literature Review ............................................................................................................................... 5 

2.1 Prostate Cancer ............................................................................................................................. 5 

2.1.1 Screening of Prostate Cancer ................................................................................................ 5 

2.1.2 Prostate Specific Antigen (PSA) Blood Test ........................................................................ 6 

2.1.3 Digital Rectal Examination (DRE) ....................................................................................... 6 

2.2 Biopsy ........................................................................................................................................... 6 

2.3 The journey of the patient ............................................................................................................. 7 

2.4 Implementation Science ................................................................................................................ 8 

2.5 Innovation in Healthcare ............................................................................................................... 9 

2.6 Existing Barriers and Facilitators for implementation of digital innovation in healthcare ......... 11 

2.6.1 Barriers and facilitators for implementing digital innovation across different levels ......... 12 

2.7 Strategies and Frameworks for successful implementation of innovation in healthcare ............ 19 

2.7.1 Determinant frameworks model .......................................................................................... 20 

2.7.2 Rationale for selecting frameworks .................................................................................... 21 

2.7.3 Conceptual model ............................................................................................................... 22 

2.7.4 Diffusion of Innovation in Healthcare ................................................................................ 26 

3. Methodology ...................................................................................................................................... 30 

3.1 Company working with digital pathology .................................................................................. 30 

3.2 Study Design ............................................................................................................................... 31 

3.3 Case Study .................................................................................................................................. 31 



 
v 

 

3.4 Sampling ..................................................................................................................................... 32 

3.5 Data collection method – Semi-Structured Interviews ............................................................... 34 

3.6 Data Analysis – Thematic Analysis ............................................................................................ 35 

3.7 Ethical Considerations ................................................................................................................ 37 

3.8 Trustworthiness ........................................................................................................................... 37 

3.9 Limitations .................................................................................................................................. 38 

4. Results ................................................................................................................................................ 40 

4.1 Identified themes ......................................................................................................................... 40 

4.1.1 Management ........................................................................................................................ 40 

4.1.2 Technology ......................................................................................................................... 42 

4.1.3 Behavior .............................................................................................................................. 43 

5. Discussion........................................................................................................................................... 45 

5.1 Barriers and facilitators for implementing digital prostate cancer diagnostic innovation .......... 45 

5.2 Comparing main themes to barriers and facilitators found in literature ..................................... 46 

5.2.1 Management considerations ................................................................................................ 46 

5.2.2 Technology Considerations ................................................................................................. 47 

5.2.3 Behavioral aspects............................................................................................................... 48 

5.3 Implications ................................................................................................................................. 50 

6. Conclusions ........................................................................................................................................ 53 

6.1 Contributions ............................................................................................................................... 55 

6.2 Self-reflection and Future work .................................................................................................. 55 

References .................................................................................................................................................. 57 

Appendices ................................................................................................................................................. 66 

 

 

  



 
vi 

 

List of Tables  

Table 1. Different levels of barriers and facilitators in implementation ...................................... 13 

 

Table 2. Interview participants ..................................................................................................... 33 

 

Table 3. Main and Sub themes identified. .................................................................................... 40 

 

Table 4. Barriers and facilitators identified for implementation of digital cancer diagnosis 

innovation. .................................................................................................................................... 44 

 

  



 
vii 

 

List of Figures 

Figure 1. Prostate biopsy procedure ............................................................................................... 7 

 

Figure 2. Taxonomy of implementation outcomes ...................................................................... 17 

 

Figure 3. The five categories of theories, models, and frameworks and Three aims of the use of 

theoretical approaches in implementation science ........................................................................ 21 

 

Figure 4. The nine components of conceptual model .................................................................. 23 

 

Figure 5. Technology adoption life cycle .................................................................................... 27 

 

 

 

 

 

  



 
viii 

 

List of Appendices 

Appendix A. Study information sheet.......................................................................................... 66 

 

Appendix B. Implementation determinants and outcomes in eight determinant frameworks ..... 67 

 

Appendix C. Five categories of theories, models and frameworks used in implementation 

science ........................................................................................................................................... 68 

 

Appendix D. Interview guide ....................................................................................................... 69 

 



 
ix 

 

List of abbreviations 

AI Artificial Intelligence 

PSA Prostate Specific Antigen 

DRE Digital Rectum Examination 

ERSPC The European Randomised Study of Screening for Prostate Cancer. 

EBP Evidence Based Practice 

TA Thematic Analysis 

RS Respondent Sweden 

RI Respondent India 

WCRF World Cancer Research Fund  



Introduction 

 
1 

 

1.  Introduction 
This chapter gives a brief description about prostate cancer and innovation in the field of 

prostate cancer. It also provides objectives, aims and research question of the study. 

1.1  Background  

Innovation has greatly contributed to the field of medical sciences and healthcare. Considering the 

early centuries, the medical approaches used to treat the patients were devastating and inefficient 

with high risks affecting the human life span severely (Omachonu, 2010). With emergence of small 

innovations, new approaches opened the gates for better treatment and diagnosis. As the 

technology paved its way in the early 19th century, more innovations in the medical and healthcare 

has emerged marking a strong technological development (Omachonu, 2010). Revolutionary 

medical discoveries like developing vaccines, anaesthesia, medical imaging, and various advanced 

therapy including the artificial intelligence has greatly enhanced the medical field and these 

revolutionary discoveries have not only saved millions of lives but also has contributed towards 

emergence of various innovation that have further enhanced the methods in medical fields (Beutel, 

Kundel, and Van Metter, 2000).  

There is a constant need for innovations in healthcare to establish a balance between cost 

containment and quality of healthcare (Omachonu et al., 2010). Similarly, Larisch et al. (2016) 

suggest that there is a continuous need for the healthcare facilities to meet the needs of the patients, 

and payers by implementing and adapting new technologies that facilitate better health care. To 

meet these needs, innovation is increasingly seen as a critical capability for healthcare 

organizations. There is a demand for understanding how the innovation in medical field works in 

order to mitigate the challenges in healthcare (Larisch et al., 2016).  

Prostate Adenocarcinoma is the second most common type of tumor across the world after lung 

cancer (WCRF, 2018). More than a million men will undergo prostate biopsies in the United States 

and more than 20 million prostate tissues are examined in Europe and in the US every year. In 

Sweden prostate cancer is the most common type of cancer in men (Wild and Stewart, 2014). The 

only safe diagnosis for human cancer, performed by a surgical pathologist is ordinary light 

microscopy (Humphrey, 2017). This method has remained constant and unchanged since its 

discovery which was made over 70 years ago.  However, the traditional method of diagnosing 

prostate cancer has several challenges like, (a) it is subjective to individual assessment, (b) 4% of 

diagnoses are estimated to be incorrect (Leslie, 2020). In a standard biopsy procedure, 10-12 core 

samples from different parts of prostate are extracted from each patient which result in almost 10 

million tissue samples that are to be examined by pathologist every year (Ström et al., 2020). This 

accounts for (c) shortage of trained pathologists in almost every country and to add to it, (d) the 

financial support provided to the hospitals by the government and other investors is low (Leslie, 

2020).  
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Ahmad (2021) mentions that the medicine embraced artificial intelligence (AI) is constantly 

evolving in medical field and has changed the health care sectors by customizing the treatments 

and medicines according to the patients need. It is seen that AI has been quickly adopted in 

radiology. However, other medical fields like pathology are in the beginning of adapting AI for 

the clinical use (Ahmad, 2021). To overcome the challenges faced by traditional method of 

diagnosing prostate cancer, use of AI based application in prostate cancer histopathology could be 

a possible solution (Ström et al., 2020). The AI based approach gives high accuracy results, 

decreases the workload of the pathologists and, allows them to focus on the complex problems. 

Furthermore, an AI based diagnosis could help the pathologists in identifying and grading the 

prostate cancer samples and thus protecting them against misclassifications.  

An AI supported pathology will reduce intra and interobserver differences in lab results to better 

serve the remitting pathologists (Wilander et al., 2019). This also reduces errors in the results 

which causes overtreatment or undertreatment and gives more accurate diagnosis and better 

treatment decisions (Ström et al., 2020). The tissue samples are digitized to new slide images and 

is fed into the computer to analyze the samples which differentiates the cancerous and non- 

cancerous tissues.  AI technology is said to be more accurate in categorizing the problems in all 

the areas including medical imaging. However, very few works have been made in analyzing 

clinical implications of AI supported prostate cancer histopathology (Ahmad, 2021). 

The objective of this qualitative study is to understand the opinions of the healthcare sectors about 

the implementation of digital pathology and to provide an in-depth understanding of the barriers 

and facilitators in implementing digital pathology from the health care and pathologists’ 

perspectives. It also intends to give various insights for improving health care practices for the 

successful implementation process. This results in enhancing implementation science research in 

the healthcare sector that would benefit both the organization and the patient’s satisfaction by 

providing information that would help in overcoming the implementation challenges. Overall, 

innovation in prostate cancer that is implementing digital pathology in healthcare sector is a very 

interesting topic to investigate more. 

1.2  Problematization 

Theory of implementation science is applied to study the possibilities to implement innovations in 

prostate cancer. Implementation science studies the use of strategies to adapt and use evidence-

based interventions in targeted settings to sustain improvements to population health (Lobb et al., 

2013). The healthcare sectors are now continuously looking for more efficient, effective, and 

innovative way that improves the daily routine of healthcare providers as well as patients’ 

experiences (Omachonu and Einspruch, 2010). 
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According to Chaudoir et al. (2013), each year billions of dollars are spent in countries all over the 

world to support health innovations and evidence-based practices which improve human 

healthcare. In order to meet effective solutions, digital technology should be incorporated in the 

healthcare sectors. The innovation in healthcare offers many new opportunities as it advances the 

healthcare by speeding up the process and getting the work done efficiently. It also improves the 

patient’s satisfaction by improving the quality of treatments with low cost (Varsi, 2016). Research 

on AI-based pathology have been developed, few of these research and studies have been 

conducted to discuss the success of digital pathology. However, there is also some research on 

challenges faced in digital pathology. Since, the topic of the study is very new it is not entirely 

explored and yet to be researched. Therefore, this study evaluates how AI based pathology works 

and what aspects are to be considered for a company to introduce digital pathology.  

1.3  Aim and Research question 

This thesis will focus on understanding the implementation of digital pathology in the field of 

prostate cancer. The research question will address the barriers and facilitators that are to be 

considered while implementing digital pathology.  

Research question: What are the barriers and facilitators for implementation of a digital prostate 

cancer diagnostic innovation in healthcare? 

1.4  Delimitations 

Considering the scope of the study, this study had a limitation of time constraint and resources due 

to COVID-19. This study is delimited to evaluate the barriers and facilitators of implementing 

digital pathology in the field of prostate cancer. Hospitals in India and Sweden were considered 

for the study. Participants who had knowledge about digital pathology and participants with no 

knowledge were chosen from each hospital. The language was an issue during the interviews as 

some were not comfortable in speaking English. Moreover, a detailed overview of the limitations 

that were faced in conducting the thesis is explained in chapter 3.  
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1.5  Thesis structure 

The thesis consists of six chapters as described below. 

Chapter 1 – Introduction:  This chapter gives a brief description about prostate cancer and 

innovation in the field of prostate cancer. It also provides objectives, aims and research question 

of the study. 

Chapter 2 – Literature review: This chapter first gives an overview of prostate cancer in relation 

to barriers and facilitators of implementing innovation for detecting prostate cancer. Then, 

innovation in healthcare and patient’s journey are explained. 

Chapter 3 – Methodology: The methodology section consists of detailed explanation of the 

research methods used in this study. This section represents the methodologies used for performing 

data collection and analysis. This section also includes the ethical considerations, trustworthiness, 

and limitations of the study.  

Chapter 4 – Results: This part consists of the all the themes generated after the analysis of the 

answers obtained from the interview. It also consists of barriers and facilitators for implementing 

digital technology in prostate cancer diagnosis. 

Chapter 5 – Discussion: This chapter provides an in depth understanding on the thesis work, 

emphasizing the respective literature background, results, relevance, and importance towards 

existing literature. This study was mainly focused on understanding the barriers and facilitators 

that are important to implement an innovation in the medical department of prostate cancer. 

Chapter 6 – Conclusions: This chapter includes conclusion drawn from literature review, 

methodology, and data analysis. It also contains self-reflection and future work. 
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2.  Literature Review  
This chapter first gives an overview of prostate cancer in relation to barriers and facilitators of 

implementing innovation for detecting prostate cancer. Then, customer’s value, innovation and 

patient’s journey are explained. 

2.1  Prostate Cancer 

Cancer has been a major health concern across the world, specifically in US, UK, and Europe. The 

number of cancer cases is being increased each year. The prostate cancer has been the most 

common cancer type in men since early 2000. Almost 192,280 cases of cancer were estimated 

globally, and prostate cancer was expected to account for 25% of these cases. Also, nearly 27,360 

deaths were accounted due to prostate cancer across United States in the year 2009 (Jemal et al., 

2009). In the past few years, though there are increased number of cancer cases, we can observe a 

significant decrease in the death rates. The reason for this decline and increase in the cases is the 

early screening of the cancer patients and increased public awareness influencing mortality rates 

in cancer (Schröder, 2009). The number of patients diagnosed for cancer has been increasing each 

year and getting diagnosed in the early stages would reduce the risk of death (WHO, 2021).   

Globally prostate cancer is the most common type of cancer in men. More than a million men will 

undergo prostate biopsies in the United States and more than 20 million prostate tissues are 

examined in every year (American Urological Association, 2021). Usually, a probe is passed into 

the rectum and a needle will be used to remove 2 to 14 core samples based on the type of biopsy. 

This process is found to be very time consuming, and biopsies of prostate glands are very difficult 

as they are very small, which tend to fragment and curve (Bostwick and Cheng, 2008). The prostate 

and seminal vesicles are part of the male reproductive system. In the pelvis of males, the prostate 

is a small walnut-shaped gland which is situated next to the bladder and can be measured by a 

digital rectal test. Prostate cancer is a type of cancer that occurs in the gland of the prostate. It is 

the second leading source of cancer deaths in the United States for males (American Urological 

Association, 2021). 

2.1.1 Screening of Prostate Cancer 

Presently there are 2 types of screening methods for testing the prostate cancer. The prostate 

specific antigen (PSA) blood test and digital rectal examination (DRE) are two tests that are used 

to screen for prostate cancer. Though these tests detect cancer at the early stage, but these tests are 

not perfect as sometimes the test may not detect cancer even if the person has it. These types of 

screening have led to confusing and contradictory recommendations as what and how often the 

screening should be done and to whom (American Urological Association, 2021). 
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2.1.2 Prostate Specific Antigen (PSA) Blood Test 

Prostate specific antigen blood test is one of the ways to detect Prostate Cancer. The European 

Randomised Study of Screening for Prostate Cancer (ERSPC) has done a comparison between 

prostate-specific antigen (PSA) based screening and non-PSA based screening of prostate cancer 

for men and found that men who undergo PSA based screening had lower mortality rate (Hugosson 

et al., 1995). PSA is one type of protein that is generated in the prostate. The blood test detects the 

level of PSA in the blood. Less level of PSA found in blood indicates good health of the prostate 

and a raise in the level of PSA in blood indicates the sign of unhealthy prostate. Prostate cancer is 

one of the reasons for high PSA level in blood whereas other reasons such as the prostatitis also 

cause high level of PSA in blood. This kind of test is not precise and only indicates the health of 

the prostate (American Urological Association, 2021). 

2.1.3 Digital Rectal Examination (DRE) 

The digital rectal examination helps to detect the prostate cancer in the later stage. This type of 

screening includes the doctor where they insert a lubricated gloved finger into the rectum and feel 

the surface of the rectum for any kind of the surface abnormality. Any abnormal shape or thickness 

in the prostate might be a major reason for prostate cancer. This is an easy test but cannot detect 

early cancer in prostate (American Urological Association, 2021). Both PSA blood test and DRE 

are used to detect prostatic cancer at an early stage before it spreads and becomes threat to the 

patient’s life. When screened and treated early, this might help to reduce the risk of mortality, and 

spread of cancer (Okotie et al., 2007).  

2.2  Biopsy  

Globally prostatic adenocarcinoma is the most common tumour type after breast carcinoma and 

consequently accurate histological diagnosis of prostatic adenocarcinoma is an important issue 

worldwide (American Urological Association, 2021). Prostate Biopsy is a minor surgery where 

the tissue is collected from the prostatic gland and are examined below the microscope for cancer 

cells. To conduct the biopsy both PSA blood test and DRE tests are conducted. The Biopsy is very 

much accurate to detect cancer cells in prostatic gland (Nordström et al., 2012). The figure 1 shows 

the biopsy procedure. 

With more than 10000 new cases diagnosed each year, prostatic adenocarcinoma is the most 

prevalent form of male cancer in Sweden. It makes up about 30 percent of all cases of male cancer, 

and it occurs mostly in older men. 70 percent of tumours are therefore diagnosed in men 70 years 

of age and older. Every year, over 2000 males die due to prostatic cancer and prostatic 

adenocarcinoma is the most common cause of death among males in Sweden (Rawla, 2019). 
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Screening for prostatic adenocarcinoma has not been implemented in Sweden, but screening for 

PSA analysis is routinely recommended for middle-aged and older men. An increased risk for 

prostatic adenocarcinoma is suggested by elevated PSA levels. To obtain biopsies from the 

prostatic gland, males with elevated PSA levels are recommended to undergo urological surgery. 

These biopsies represent the ultimate basis for the diagnosis of prostatic adenocarcinoma, even 

though they are followed by other visual procedures, such as ultrasound and data tomography 

(Nordström et al., 2012). Around 20000 males are examined with prostatic gland biopsies every 

year in Sweden and since 12 biopsies are mostly obtained from each person, around 240000 

prostatic gland biopsies are examined every year by light microscopy performed by surgical 

pathology-trained physicians (Wilander et al., 2019). In the present day there is a rapid growth in 

the digital technology used in the medical field to analysis different diagnosis. We can also see 

that these technologies will play a major role in the laboratory medicine in the coming future 

(MM18, 2019). The figure below explains the steps involved in biopsy procedure. 

 

Figure 1. Prostate biopsy procedure (adopted from MM18, [2019])  

2.3  The journey of the patient 

Based on the symptoms, doctors recommend their patients to get diagnosed for the prostate cancer 

and prostate cancer in early stages do not cause significant symptoms. However, based on few 

symptoms like blood in urine, difficulty in urinating, pain, and weakness in the hip and back, 

primary care doctors may refer the patient to urologists. Urologists are the doctors who specialize 

and have expertise in treating diseases related to urinary tract including prostate (American cancer 
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society, 2021). If a prostate cancer is suspected, then few initial screening tests are performed just 

to be sure. These initial screening test involve digital rectum exam (DRE) where in the patient´s 

rectum is physically examined to feel any lesion or tumor and for further screening, the patient is 

advised for a PSA blood test (Lilja, Ulmert, and Vickers, 2008).  If the results of these screening 

tests suggest positive towards prostate cancer, then a prostate biopsy is advised to know for sure 

that the patient has a prostate cancer (Figure 1 represents prostate biopsy procedure). Also, by 

examining the prostate samples, the cancer characteristics can be known better.  

The standard procedure of prostate biopsy involves anesthetic injection to numb the prostate area 

and is then followed by insertion of the needle to extract a tiny piece of tissue from the prostate 

(American cancer society, 2021). About 10-12 samples of tissues from different areas of prostate 

are collected. Once these samples are extracted, they are sent to a pathologist who examines these 

samples under microscope and generates a pathology report that describes various characteristics 

of the sample extracted and assists the doctors in determining the cause and further treatment 

(Serefoglu, 2013). Considering this pathology report, the urologists will further discuss the 

proceedings with patient. However, though the procedure of biopsy is about 10-15 minutes and 

seems simple, the decision of getting diagnosed can be huge factor for the patients and is a massive 

decision for the patient, as getting a biopsy would have its own disadvantages and may have some 

side effects on the patient (Mohler, 2010).   

Moreover, there is a great risk of having side effects from the biopsy. Many patients seem to 

undergo a tremendous pain or discomfort in the prostate region. Short term bleeding is also a 

negative side effect from the biopsy. Most of the patients seem to notice blood in their urine and 

semen. The biopsy procedure may cause urine infection and around 3% of the men who undergo 

biopsy would develop a severe infection in the blood which could lead to a serious problem causing 

sepsis (Loeb et al., 2013). As the biopsy procedure involves collection of multiple samples of 

prostate tissue, the prostate would swell and cause a problem of acute urine infection. Few patients 

who underwent the diagnosis had sexual problems occurring due to damage in the nerves (Loeb et 

al., 2013).  

2.4  Implementation Science 

Due to the decrease in funding and the poor health care measures, there has been a lot of 

discussions for implementing projects with predictable results and focus on more innovation that 

could help in improving the public health facilities (Bauer et al., 2015). This resulted in the 

generation of new ideas and innovations in healthcare to overcome the issues in health care and to 

reduce the problem of poverty (Lobb and Colditz, 2013). 

Implementation science is defined as the scientific study of methods to promote the systematic 

uptake of research findings and other evidence-based practice into routine practice and, hence, to 

improve the quality and effectiveness of health services (Bauer et al., 2020). Evidence based 

practices (EBP) is defined as, the conscientious use of current best evidence in making decisions 
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about patient care (Sackett et al., 2000). One of the goals of implementation science is to (a) 

Understand barriers and facilitators regarding individuals, providers, organization, stakeholders 

etc. and (b) To develop and use implementation strategies to overcome the barriers and improve 

the facilitators to increase the application of evidence-based practices. (Bauer et al., 2020). The 

field of implementation science was created to encourage the spread of EBPs, including 

psychosocial and clinical interventions for mental and physical health (Bauer et al., 2015). 

However, it takes about 17 years for evidence-based practices to be incorporated as a routine in 

health care (Grant et al., 2003) and only few of the proposed practices will be implemented for 

clinical use (Balas and Boren, 2000). The main challenge of implementing EBP’s is that it might 

need a change in routine of the clinicians. Therefore, for successful incorporation of evidence-

based practices, implementation science is required (Bauer et al., 2015). Hence, implementation 

science studies how new innovations are incorporated by healthcare in an efficient way. It also 

helps to gain knowledge on how the system and people in the sector work which provides an 

understanding about its effect, and transparent change strategies on people and the system (Eccles 

and Mittman, 2006). Implementation Science has a wider opportunity and scope than traditional 

clinical research as the implementation science not only focuses on patients but also the 

organizations, caregivers, and the policy levels of the hospitals (Bauer et al., 2015). Consequently, 

this type of research needs an interdisciplinary research team consisting of people who are not a 

part of regular clinical trials. 

2.5  Innovation in Healthcare 

Over the past 100 years, Digital medical imaging has been developed rapidly. Starting with the X-

rays various imaging techniques have been developed in the recent years.  The diagnostic quality 

of the images obtained from this equipment provides a higher level of detailing and enables the 

physicians to perform accurate diagnosis. These advancements have developed beyond the 

imagination over past few decades (Beutel, Kundel, and Van Metter, 2000). Innovation in 

technology can create wonders and possibly achieve the unanticipated. The digital technology has 

been delivering a tremendous advancement and changes across every year. The contribution of 

Innovation has paved way for the sophistication and ease of various technologies among every 

sector (Fitzgerald et al., 2014). Innovation has been a constant way of developing and introducing 

new things into the market. Innovation is the core source for all the technological advancement 

around us, pursuing and carrying out the innovation in each and every sector is highly important 

(Kline and Rosenberg, 2010).  

In the recent years of development within the AI technologies, traditional pathology is being 

transitioning to digital methods rapidly. Light microscopy is the traditional method used in order 

to study the specimens. However, in the recent years light microscopy has been replaced by digital 

slide scanners which has made digital pathology an alternative to traditional microscopy. These 

scanners produce whole slide images that can be studied with image viewers (Ammendola, 2020). 
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Digitization of the pathology has resulted in improved workflow and advanced diagnostics 

allowing researchers and clinical teams to instantly share and review images and enables them to 

use computational algorithms to assess and contribute valuable insights that can lead to a more 

informed and detailed cancer diagnosis (Niazi et al., 2019). 

In recent medical practices, digital pathology plays an important role and is one of the 

technological requirements in laboratory services. Exceptional advancements in machine learning 

have allowed the combination of AI and digital pathology to give image-based diagnosis which 

was once limited to radiology and cardiology (Pantanowitz, 2010; Niazi et al., 2019). Digital 

pathology and artificial intelligence can have huge effect on oncology and precise medicine. Like 

effectiveness and efficiency in radiology, the pressure on pathologists is reduced by creating an 

efficient workflow for digitalization (Niazi et al., 2019).  

The phrase virtual microscopy refers to the interpretation of high-resolution digital pictures of tiny 

glass slides (biopsies) on a computer screen and with enhanced features, these virtual microscopes 

enable the user to observe the biopsies with a high-power magnification that further enables them 

to notice even small details. This digitalization provides a huge advantage to the pathologists all 

over the world, as it allows the pathologists to share the biopsy images online (i.e., via emails and 

other communication platforms) and enables them to analyse the images virtually (Jara-Lazaro et 

al., 2010). Virtual microscopy entails scanning and analysing of complete glass slides known as 

whole slide imaging by capturing and storing these digital pictures, or virtual slides, using 

advanced scanning equipment and software. The digital image is an exact replica of the physical 

slide, a more accurate term for this might be digital microscopy, which also refers to the technology 

behind the acquisition of microscopic fields resulting in a seamless digital slide with superior 

image quality that prevents faded stains, breakage, loss, and other issues related to traditional 

methods. Digital technology allows a rapid retrievability and accessibility for pathologists to work 

from a distance (Jara-Lazaro et al., 2010; Pantanowitz, 2010). 

According to Pantanowitz (2010), digital pathology is developing a huge demand as the 

technology is becoming more cost efficient and “Digital pathology is a disruptive technology, 

defined as a technical innovation that improves a product and/or service in a manner that the 

market does not anticipate” (Pantanowitz, 2010, p. 4).  Therefore, bringing pathology and AI 

together will result in enormous changes in healthcare, while a large number of technical, ethical, 

and legal questions are yet to be discussed (Niazi et al., 2019).   

For the whole digital imaging process, combination of digital images with computer systems (e.g., 

LIS, picture archiving and communication systems or PACS) as well as standards (e.g., Digital 

Imaging and Communications in Medicine or DICOM) are required (Pantanowitz, 2010). Slide 

preparation is one of the major steps in implementing digital pathology. The slide scanning is an 

additional procedure that involves issues concerning the preparation of biopsies. One of the 

medicolegal issues is that, analysing information differs from laboratory and hospitals that further 

changes the quality, file size, and accessibility of the images while transferring. The privacy of the 



Literature Review 

 
11 

 

patient, presentation of the images and documentation are the legal issues that are to be considered 

(Jara- Lazaro et al., 2010). Generally, the image of tissue sections that are analyzed are often 

scanned at 20x or 40x of objective magnification. However, in pathology images are scanned at 

50000/50000 pixels. This would cause an infrastructure limitation as large size of the images will 

be a problem for evaluation, storage, and inventory (Abels et al., 2019). 

2.6  Existing Barriers and Facilitators for implementation of digital innovation in 

healthcare 

Barriers are defined as the factors or reasons that are hindering adoption of new technology. It is 

also defined as “lack of agreement regarding constructs hypothesized to affect implementation 

success and identifiable measures of these constructs” (Chaudoir et al., 2013). Facilitators is 

defined as the “the factors that enable the implementation of evidence-based interventions” (Bach-

Mortensen et al., 2018). A major barrier for the digital innovations in the healthcare is the funding 

and finances (Rye and Kimberly, 2007). Though most of the innovation in healthcare are 

promising but still fail to be successful without the proper funding as digital technologies are 

robust, expensive, and would require more initial investments (Rye and Kimberly., 2007). 

Similarly, Ramderee (2007) in his study mentions that the digital innovations often have a high 

investment and maintenance cost which form a major barrier in implementing digital technologies.  

Funding forms the basis for any innovation and research.  

The two major financial challenges in health care seems to be the funding required to support the 

research and to implement the digital innovation. The other challenge is in figuring out the source 

responsible towards paying for the product or service that has been implemented (Dearing and 

Cox, 2018).  Unlike the other sectors, return on investment in the healthcare would be a long term 

and the rate of returns are less comparatively and implementing digital technologies in healthcare 

facilities would require huge initial investments (Burns, 2012). Similarly, DesRoches et al. (2008), 

from their survey concluded that most of the managers and physicians in healthcare are more 

inclined on the cost issues and believe that return on investment is highly uncertain in healthcare. 

Further, concerning the data security, digital technologies may compromise the confidentiality of 

patients’ information and creates a fear among medical professionals regarding loss of their 

personal or professional privacy leading to a nuanced view on the privacy issues (Greenhalgh et 

al., 2008). Health organizations store, service, and transport significant amounts of data to ensure 

proper and efficient delivery of care. With the healthcare industry being the foremost susceptible 

to data-breaches through the public domain, it is an important requirement to secure the data. With 

the methods used to bypass authorization controls becoming more sophisticated, it is becoming 

increasingly difficult to maintain data security as a simple process which could be a major concern 

in digital technologies (Abouelmehdi et al., 2017). 

McGinn et al. (2011), conducted a study to identify the different perspectives (barriers and 

facilitators) of user groups (physicians, health professionals, and mangers) in implementing an 



Literature Review 

 
12 

 

electronic health record (EHR) digital technology in healthcare. From their study, McGinn et al. 

(2011) conclude that the design or technical concerns, perceived ease of use, interoperability, 

privacy and security concerns, cost issues, productivity, familiarity, motivation, patient and health 

professional’s interaction, and time and workload are the main factors to be consider in 

implementing a digital technology in EHR. Various technical concerns, privacy and security 

concerns were the major barriers identified by McGinn et al. (2011) in their study. Concerning the 

technical factors, digital technologies have various barriers like software or hardware related 

issues, data handling issues, privacy concern, system speed and so on (Likourezos et al., 2004). 

Vayena et al. (2018) from their studies conclude that implementing digital innovations in 

healthcare faces various ethical and legal challenges in organizational and provider level. Further 

they argue that the following ethical conditions mentioned below would facilitate implementation 

of digital innovation in healthcare.  

• The first condition stresses on the importance of data that, technology should provide 

access to sufficient amount of data for better development of innovative diagnostic and 

monitoring tools.  

• Secondly, they mention that the ethical and legal frameworks can either facilitate or hinder 

implementation of digital innovations and the condition is that the innovations should align 

with the existing legal and ethical policies regarding the data security, privacy, and data 

protection.  

• The third condition is that the data accountability should have a transparent mechanism 

and these mechanisms should ensure a proper identification of responsibility for data usage 

and its consequences in both individual and organizational level.  

• Fourth, licensed digital technologies should undergo effective assessment and should 

satisfy the requirements of healthcare systems, as evidence of safety and efficacy is highly 

significant for success of digital technologies. 

•  Fifth condition is having trust between the developers and regulators developing the 

technologies. i.e., when developing a technology, the developers should involve the 

regulatory boards which enables them to develop technologies accordingly to the 

regulations. Also, the regulatory boards should further indulge in the areas related to 

research. This mutual involvement would enable the developers to innovate technologies 

that are in compliance with regulation which would further enable the regulators to 

strengthen their safety and standards. 

2.6.1 Barriers and facilitators for implementing digital innovation across different levels 

Digitalization has greatly transformed the degree of openness among collectives who can pursue 

innovation collaboratively at different levels (individuals, organizations, community, or societal 

level) (Antons and Piller, 2015). Most of the researchers fail to consider the importance of issues 

related to the openness across different multiple levels. Understanding these issues across multiple 

level is important because the factors that promote innovation at one level might hinder the 

implementation on another level. Identifying the issues and connecting them across multiple levels 
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would promote implementation of innovations that benefit individuals, organizations, and the 

society (Bogers et al., 2017). Further, digital technologies might have different potentials, and 

relevance for different levels and may hold implications that differ for each of these levels in 

different innovation contexts. Understanding the factors that influence innovation behavior across 

different levels is very much significant for organizations and researchers to implement 

innovations successfully (Nambisan, Wright, Feldman., 2019). 

As mentioned in the table 1, Chaudior et al. (2013) describes the barriers and facilitators for 

implementation at different levels like, structural level, organizational level, provider level, and 

Innovation level. Discussing the factors affecting the implementation of digital innovation across 

various levels would enable ease of technology assimilation. Table 1 provides a summary of barrier 

and facilitators of the reviewed literature by Chaudoir et al. (2013). Assessing these factors 

affecting implementation across various levels is important because failing to access factors on 

one level may reflect on another level and further, it is highly significant to understand the 

viewpoints and bridge the gap among these levels (Chaudior et al., 2013). The barriers and 

facilitators in these levels are further discussed below. 

Table 1. Different levels of barriers and facilitators in implementation (Chaudoir et al., 2013) 
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Structural level 

This level regards the barriers and facilitators that should be considered across the internal structure 

by discussing various factors like roles and responsibilities of managers or stakeholders, internal 

communication, strategy planning of an organization or healthcare facilities. Considering the 

structural level of healthcare facilities there is a miscommunication of stakeholders’ roles and 

responsibilities creating a gap among the stake holders and the medical professionals (Chaudior et 

al., 2013). The medical professionals may resist to communicate the existing problems with the 

stakeholders and similarly the management may fail to recognize the technological issues and fail 

to implement necessary change. This communication gap could possibly hinder implementation 

of new technologies (Chaudior et al., 2013).   

Further Chaudior et al. (2013); Aarons and Sommerfeld, (2012) discuss the importance of attitudes 

of the middle managers and department heads in implementing a change in the organizations, as 

the managers and department heads are the voice for their staff, and they are the communication 

bridge between the staff and the top management. Moreover, it is the responsibility of these 

mangers to identify and communicate the challenges faced by the staff to top management which 

would enable them to decide on implementing a change (Engle et al., 2017). Lack of awareness 

among the middle management and failure to establish a communicating platform between staff 

and top management is a huge barrier in implementing new innovations (Chaudior et al., 2013). 

The innovative behavior of the organizational members more likely depends on the management’s 

abilities (Zmud, 1982). “Factors found to influence innovative behaviors in one context may be 

seem to have little, or an opposite, influence in another context” (Zmud, 1982, p. 1421). To 

facilitate the implementation in structural level, the organizations have to modify their 

organizational structure and strategize a systematic plan of implementation (Chaudior et al., 2013). 

Further, Vogus and Welbourne (2003) from their studies have mentioned that to initiate innovation 

in a more efficient way, its highly important for the management to maintain a positive relationship 

with their employees. Organizations can maintain this positive relationship by engaging in an 

extensive way of sharing information across organizational level. An effective way would be to 

follow a bottom-up approach rather than top-down approach, in a bottom-up approach the 

information in healthcare organizations will flow from the department level to higher management 

level (Thakur et al., 2012). 

Organizational level 

The barriers and facilitators described in this level are related to the organizational environment. 

Assessing the internal and external factors like organizational leadership, employee satisfaction, 

identifying key decision makers and communication would highly influence organizations to 

facilitate the implementation of new technologies (Becker and Whisler, 1967; Chaudior et al., 

2013). Similarly, Thakur et al. (2012), explains that the competition among the healthcare 

organizations would encourage them to facilitate and adapt the innovative technologies. i.e., the 
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competition among the healthcare facilities would drive them to adapt latest innovation that 

enables them to offer improvised facilities for the customers and this would further encourage 

more research (Thakur et al., 2012). According to Thakur et al. (2012), the three key elements that 

could enhance the openness of organization towards pursuing new innovations are, the emerging 

new technologies in the market, organizational characteristics, and the market environment. 

According to Rogers et al. (2014), anticipating the relative competitive advantage that could be 

gained from implementing innovation would pursue the organizations towards adopting innovative 

technologies/ideas. When the organizations recognize the possible benefits that could be gained 

from adopting new technologies, they will be more open towards undergoing suitable changes that 

are required to facilitate the new technologies (Rogers et al., 2014). Besides relative advantage, 

the adoption decision is high likely influenced by compatibility of the innovation/technology, and 

its perceived complexity. These two factors decide the acceptance of medical professionals who 

work with the technology. For example, though electronic medical records (EMRs) were available 

since early 1960s, because of the complexities in maintaining they were not adopted extensively 

by most of the healthcare organizations (Thakur et al., 2012). 

However, Devaraj and Kohli (2000) argue that most of the investments in health care are towards 

establishing new hospitals and developing their infrastructure rather than research. The WHO had 

argued that the efforts made in the research and product development in medical areas are 

inefficient and more focus should be laid on investments towards incorporating advanced digital 

equipment that would enhance the current methods. The health sectors should collaborate with the 

education institutions to facilitate the research and find a solution to the problem (World Health 

Organization, 1996). Similarly, the Swedish government greatly encourages the innovation in the 

healthcare and most of the research is carried out by collaborations with universities (The Swedish 

ministry of enterprise, energy, and communications, 2020). The Sweden ministry of 

entrepreneurship has taken various measures to implement innovative strategies across various 

sectors including healthcare. These strategies aim to improve the current healthcare methods and 

is more concerned with organising new healthcare services for elderly age groups. They urge in 

developing a relationship among the individuals and business organizations to have a better 

channel of information exchange which would aid in better problem assessing (The Swedish 

ministry of enterprise, energy, and communications, 2020). 

Provider level 

This level regards the barriers and facilitators that could affect implementation of digital 

technology on the provider or innovator level. Chaudior et al. (2013) from their study mention 

that, when developing and diffusing an innovation, innovators should consider various factors like 

adoption behavior of individuals, and motivations for behavior changes in accepting the digital 

technologies. Also, the innovators should assess the need and requirements of the intended users 

and organizations as they play a vital role in implementing digital innovations successfully 

(Chaudior et al., 2013).  
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Proctor et al. (2011), in their study have mentioned the implementation outcomes to be considered 

by the innovators for better implementation of a technology. These implementation outcomes 

provide insights of the factors that are to be considered in both organizational level and provider 

level. They explain that the implementation outcomes are the effects of purposive actions to 

implement new innovations and they serve as success indicators for implementing innovation. 

According to Proctor et al. (2011) adoption rate of innovation, acceptability, implementation costs, 

appropriateness, feasibility, fidelity, penetration, and sustainability are the seven important 

implementation outcomes. Summarizing the key takeaways from these implementation outcomes 

discussed by Proctor et al. (2011), we have developed the following questions. Considering the 

following questions would facilitate the innovator to implement innovation successfully.  

• To what degree will the implementation stakeholders agree or get satisfied with the innovation 

and how open are the stakeholders towards accepting new technologies? 

• To what extend does individuals believe in the adopting the innovation and how long does it 

take for the individuals to believe in and implement the new technologies? 

• How do stakeholders perceive the costs required to implement new technology and to what 

extent does implementation strategies affect implementation costs? 

• To what level does the innovation accomplish its purpose or goal and does the innovation offer 

better content with less complexity and more comfort?  

• What are the internal and external factors that enable feasibility of the innovation and how well 

does the innovation adhere to its original intention? 

• What are the factors/dimension required to measure fidelity? 

• Who are key stakeholders involved in promoting and pushing the innovation? 

• How dependent are organizations toward the innovation or technology and what factors would 

affect adoption behavior among individuals? 

• To what extent are the individuals concerned on the sustainability of the innovation and how 

well does the innovation integrate with the organizations work culture and policies? 

Further, Proctor et al. (2011), has described how the implementation outcomes mentioned above 

are identified in various theories. The figure below provides an in-detail explanation on taxonomy 

of these implementation outcomes which can help us to assess the level of analysis for each 

outcome and enable us to understand at which phase of implementation process these outcomes 

are significant. 
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Figure 2. Taxonomy of implementation outcomes. (Proctor et al., 2011) 

The innovators must also consider the insurers, as in many countries, they could be the key 

financial sources of paying for the procedures that use new equipment’s. Insurers tend to analyse 

the costs and may resist approving an innovation (Herzlinger, 2006). Also, the competitiveness 

from the established large firms would further make it difficult for the small innovations to reach 

the market. Davey et al. (2011) argues that the open innovation in the healthcare would allow a 

better penetration of innovative products lowering the barriers and risks. 

Moreover, every country has their own policies and regulation towards the healthcare sectors. 

Though there is a huge encouragement towards innovation in the medical field but still innovators 

have to make sure with the regulatory authorities to verify the possibility of carrying out the 

intended innovation. Specially with the innovation concerning on the drugs, vaccines, and similar 

products (Herzlinger, 2006). The regulations can have a great impact on the innovation, as any 

innovation pursued against the policies of the government would be considered illegal and attract 

high penalty and is a crime and the innovator should carefully follow the guidelines established by 

regulatory boards (Guerra-Bretaña and Flórez-Rendón, 2018). It is highly important for the 

innovators to collaborate and have a good relationship with the regulatory agencies to sustain the 

innovation as regulations can concern every stage of innovation starting from the pre study to the 

final market penetration (Lind and JD, 2017). Any innovation carried must be approved by these 

regulatory agencies. Assessing the policies and regulation to pursue the innovation is highly 
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critical. Though regulations seem to fit the current health care structure, they still hinder the 

process of innovation in healthcare (Guerra-Bretaña and Flórez-Rendón, 2018). 

Innovation level 

The innovation level is about the barriers and facilitators that are to be considered across 

innovation level. According to Chaudior et al. (2013), innovation fail due to lack of 

understanding on the need for the implementation by the organization and individuals. Further 

they describe that the complexity and compatibility of innovation are highly important, as 

innovations that are highly complex and less compatible are rarely successfully implemented. 

Proctor et al. (2011), defines that compatibility of the innovation is a perceived fit of innovation 

to address the intended problem, and feasibility of the innovation as the extent to which the 

innovation can be easily or conveniently used withing a given setting. Further, Proctor et al. 

(2011) discuss that though the feasibility and appropriateness are very much related to each 

other, they can still be conceptually different for an innovation. i.e., an innovation may be 

appropriate or compatible for the given settings but may not be feasible to implement due to lack 

of resources. For successful implementation, the innovations should be highly convenient, easily 

adoptable, and appropriate towards the intended need (Proctor et al., 2011).  

Similarly, Greenhalgh et al. (2004) describes that the compatibility and complexity of the 

innovation are high influential factors to be considers for implementation. The innovations that are 

more likely matched with the values and norms of the adopter have a huge advantage of getting 

adopted faster. To facilitate ease of adoption, the innovation should be compatible with the values, 

professionals’ norms, and working environment of the organization (Greenhalgh et al., 2004). 

Further, Greenhalgh et al. (2004) discuss that, innovations should be simple to use, easily 

pursuable, and should enable incremental adoption to be successfully implemented. Moreover, the 

innovations that enable the user to perform experiments and allow them to refine or modify the 

innovation accordingly to suit their needs have a high relative advantage of getting adopted faster 

(Greenhalgh et al., 2004). Also, Roger (2003) mentions that the innovation that are consistent with 

its needs and usage of potential adopters, and which are easy to adapt are high likely to be 

implemented successfully. Complexity and simplicity of an innovation are crucial factors that 

decide the adoption rate, the innovations having few response barriers to overcome in an 

organizational setting are said to be easily adopted (Rogers, 2003). 

However, Despite of the remarkable development in the field of medical sciences, the innovation 

in this sector is hard and happens at a slow pace comparatively. Though wide research has been 

conducted in area of medical sciences, the rate of successful innovations surfacing in the market 

are very few and the innovation in the medical field can fail due to various reasons (Hovlin et al., 

2013). The healthcare field is less inclined towards adopting the innovations and it is highly 

challenging for the innovators to implement these innovations and would require more effort and 

time as, the technological innovation in the healthcare is more concerned on the life and health of 
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patients and a small mistake can cost a life (Hovlin et al., 2013).  These innovations often fail to 

understand the existing problems and are not concerned towards the perspective of the patients 

and the physicians rather they are more money centric. Innovators fail to recognize the patient 

problem, as most of the innovation are developed and disseminated by only by the healthcare 

professionals which solely tends to address their needs and problems (Bullinger et al., 2012).  

The possible forces affecting the innovation in the healthcare sector are the stake holders involved, 

Funding, Policy, Technology, Customers, and acceptability (Herzlinger, 2006). The Innovations 

emerging in the medical field should reflect and align with the intentions of various stake holders 

involved like the management, medical professionals, insurance providers and the patients. The 

perspectives of each stakeholders differ and, in some way, conflict each other, For example, 

insurance companies may not accept and pay for few medical therapies that the patients undergo 

(Mosadeghrad, 2014). The interests of these groups are complex, not very clear and are intended 

more towards personal interest (Herzlinger, 2006). 

2.7  Strategies and Frameworks for successful implementation of innovation in healthcare 

Helfrich et al. (2007) in their medical research review identifies 6 determinants for successful 

implementation of innovation in healthcare. They are, 1) Management support, 2) availability of 

financial resource, 3) innovation-values fit, 4) presence of champions, 5) implementation policies 

and practices and, 6) implementation climate (Helfrich et al., 2007). Further, they discuss that 

management support plays an important role in successful implementation. According to them, 

management can promote implementation in 4 ways, 1) diffusion of information, 2) synthesis of 

information, 3) mediation between strategy and daily activities, and 4) promoting the innovation 

implementation, which helps to impact implementation effectiveness. Sorensen et al. (2011) in 

their study mention that low complexity innovations are more likely to be successfully 

implemented. They further mention that it is very much essential to identify the champions to 

implement innovation. As champions would help in eradicating unsafe health practices and 

eliminates the fear of clinicians about the change in routine practices (Rangachari, 2018). Adding 

to it, Helfrich et al. (2007) also showed the importance of champions in their paper by saying that 

champions would help in patients’ safety while implementing innovation in healthcare.  

According to Rangachari (2018) several implementation frameworks were supported in driving 

innovation implementation at the organizational level along with implementation policies and 

practices, implementation climate and innovation values. The paper also suggests that for 

successful implementation, the framework aimed should be applicable to complex innovations that 

needs coordination, collective actions, and behavioural change of the members in the organisation 

(Rangachari, 2018). Ovretveit et al. (2011), suggests that non-experimental theory-based research 

designs are very important to understand the improvements that are needed to be done for 

successful implementation. “Non-experimental theory-based design studies are purely 

observational, and the results intended to be purely descriptive” (Thompson et al., 2007). 
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2.7.1 Determinant frameworks model 

Further, Nilsen (2015) identified five categories of models, theories and frameworks that are used 

in implementation science (Appendix C). These categories were based on the three overarching 

aims of theories, models, and frameworks used in implementation science. The figure (1) shows 

these five categories and three overarching aims. Nilsen (2015) mainly identified three overarching 

aims of theoretical approaches used in implementation science, these three aims were, (1) 

describing or guiding the process of translating research into practice, (2) Understanding or 

explaining what influences implementation outcomes and the last aim was (3) Evaluating 

implementation. With these aims, he further divided the theories, models, and frameworks into 

five different categories suggesting each of these frameworks, theories and models have been 

categorized to accommodate the systematic implementation for different types of innovation. 

Regardless of the overlapping in these categories, different theories, frameworks, models can be 

utilized to establish an understanding of the theoretical implications of the innovations in 

implementation science (Nilsen, 2015).  

According to Nilsen (2015), several determinant frameworks he discussed were developed based 

on the results of empirical studies carried out in identifying the barriers and facilitators for 

implementation of innovation and few determinants are developed based on existing frameworks 

and relevant theories. However, many of these frameworks were designed extensively based on 

the practical experiences of implementing new innovations (Nilsen, 2015). The implementation 

determinants and their outcomes in eight determinant frameworks developed by Nilsen (2015) can 

be found in Appendix B. Based on the outcome and requirements of this study, among the eight 

determinant frameworks the conceptual model (Greenhalgh et al., 2004) was most suitable for this 

study which is further discussed under subheading 2.7.3. 
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Figure 3. The five categories of theories, models, and frameworks and Three aims of the use of 

theoretical approaches in implementation science (adopted from Nilson [2015]) 

Also, various types of determinants specified in the frameworks can be further described to the 

classic theories based on their applications and how they influence the implementation output. 

These theories concerning both individual and organizational level are considered to have an 

influence on the implementation outcomes (Nilsen, 2015). The classical theory of diffusion is of 

the most popular examples of classical theory that has influenced implementation science. The 

five main factors (relative advantage, compatibility, complexity, trialability, and observability) 

influencing innovation adoption mentioned in the Roger´s work seem to have widely applied in 

the implementation science. The importance of intermediary actors for successful adoption of 

innovations highlighted in the diffusion theory is also reflected in various implementation 

determinant frameworks (Nilsen, 2015). The classical theory of diffusion of innovation is further 

described in subheading 2.7.4 

2.7.2 Rationale for selecting frameworks 

The rationale for using determinant framework is that these determinant framework models enable 

us to link the theoretical approaches used in implementation science and provide an understanding 

of the factors that influences implementation outcomes (Nilsen, 2015). As the focus of this study 

was to identify the barriers and facilitators in implementing a digital innovation, the frame works 

discussed are limited to determinant frameworks and classical theories. 



Literature Review 

 
22 

 

The conceptual model provides a great understanding of internal and external context for 

implementation of innovation (Nilsen, 2015). The conceptual model describes various features of 

internal and external environment in organizations, and influential features that support 

dissemination of innovation. Further, this model describes various characteristics for 

users/adopters, organizations, and innovators by discussing different aspects that affect 

assimilation of innovation in organizations (Nilsen, 2015). Moreover, the outcomes of the 

conceptual model are mainly focused on successful diffusion, dissemination, and implementation 

of innovation in health care organizations which makes this framework a best suitable example for 

innovation adaption in healthcare. 

Whereas the diffusion theory helps us to understand the spread of innovation among different 

population and describes various characteristics that define the adoption behavior of these 

population. Roger (2003) in his theory further explains the diffusion behavior among individuals 

by categorizing them into five adopter categories and describes various aspects on why individuals 

tend to adopt innovation in different pace. Thus, diffusion theory will provide significant 

information regarding the factors that influence individuals or organizations towards adopting 

innovations. 

2.7.3 Conceptual model  

The conceptual model developed by Greenhalgh et al. (2004) describes nine components that 

explains the factors to facilitate implementation of innovation successfully. However, these factors 

are to be considered to predict successful adoption and implementation in healthcare. The 

attributes discussed are the factors that aid and critically influence the implementation behavior 

(Greenhalgh et al., 2004). The figure below presents the nine components which are further 

discussed in detail accordingly to Greenhalgh et al. (2004). 

1. The innovation - This domain describes the aspect of innovation adoption and how it differs 

based on different characteristics. Greenhalgh et al. (2004) identified certain characteristics 

that facilitate the ease of innovation adaption. These characteristics are: 

• Relative advantage: Innovation that offer potential advantages in terms of cost and better 

usability etc., compared to previous technologies are more easily adopted.  

• Compatibility: Innovations should be compatible with both the adopters and organizational 

norms, values, and their needs. 

• Low complexity: Innovations must be simple to use and offer incremental adoption. 

• Tribality: Innovations should enable the adopter or user to experiment within limited 

boundaries. 

• Observability: The benefits of adopting innovation should be clear and visible to the user. 

• Reinvention: Innovations should enable the user to modify or adapt towards their needs. 

• Fuzzy boundaries: Organization structures and systems should have high adaptiveness for 

full implementation of innovations. 

• Risk: Innovations with high degree of uncertainty in their outcomes are less likely adapted. 
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• Task issues: the performance of innovation should be feasible and relevant towards 

intended work. 

• Knowledge required: knowledge required for innovation should be easily codified and 

transferable between contexts.  

• Technical support: Innovations should be augmented and provide effective support and 

training. 

 

 

Figure 4. The nine components of conceptual model (adopted from Greenhalgh et al., [2004]) 

 

2. Communication and influence - This domain describe how innovations diffuse and the factors 

influencing this diffusion. These influences that cause the spread can be between pure diffusion 

and active dissemination. Pure diffusion is one wherein the spread of innovation is random and 

unplanned. However, the spread of innovation is more formal and planned in active 

dissemination. The factors highlighted in this domain are: 
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• Social network: It describes how  structure and quality of social networks influence 

adoption behavior of individuals. 

• Homophily: The similarities in terms of education, professions, Cultural background, 

and socioeconomic aspects among individuals can positively influence adoption of 

innovation. 

• Opinion leaders: Adoption of innovation among individuals can be influenced greatly 

by their ability of believing in others. Opinion leaders can influence others both 

positively and negatively based on their representativeness and credibility. 

• Marketing: Identifying opinion leaders to influence others. 

• Champions: Identifying the individuals who support innovation in organizations would 

more likely influence the adoption of innovation. 

• Boundary spanners: Adoption of innovation is more likely to be influenced by 

individuals who have social ties and connect organizations to external world. 

• Change agents: Disseminating formal programs would facilitate adoption of 

implementation. 

 

3. Outer context - Describes the external factors that influence the organization’s decision on 

adoption of implementation. These factors are: 

• Socio-political climate: The social environment outside organization and the political 

aspects can influence adoption of innovation. 

• Incentives and mandates 

• Interorganizational networks: Innovation adopted in an organization can influence 

other similar organization towards adopting same technology.  

• Environmental stability: The stability of innovation towards external environment can 

affect adoption of innovation. 

 

4. Linkage – This domain regards the importance of building strong links on different levels of 

the model. Centrally developed innovations which establishes a link between the users and 

developers at both the development stage and implementation stage to capture user’s 

perspective are likely to be successfully adopted. These linkages should aim to understand the 

value of innovation and describe the impacts of innovation. 

 

5. Implementation process – This describes the impact of routinization and how it influences the 

adoption of innovation, i.e., the way an innovation matures from initial considering stages to 

complete routinization. The factors discussed in this domain are: 

• Organizational structures: Organizational structures that are more adaptive and flexible 

towards supporting devolved decision making would more likely improve chances of 

routinization and implementation. 

• Leadership and management: Continued support, commitment from top management 

with active involvement of leaders would enhance success of implementation. 

• Human Resource issues: The active involvement of staff in all levels, their motivation 

and competence would contribute towards successful implementation. 
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• Funding: Implementation of innovation is more likely to be influenced by a dedicated 

and continuous funding. 

• Intraorganizational communication: Communication across structural boundaries 

within the organization would facilitate implementation. 

• Interorganizational networks: Effective communication across internal level would 

enhance implementation. 

• Feedback: Efficient data collection and accurate review systems would contribute to 

successful routinization. 

• Adaption: Adoption of innovation to local context facilitate routinization. 

 

6. Assimilation – Assimilation describes the adoption of innovation in multiple settings like team, 

department, and organizational levels. For successful implementation, organizations need to 

undergo various changes in structures and way of working.  

 

7. Individual adoption – Individuals perceive adoption of innovation in various different ways 

based on their needs, motivations, values and goals, skills, learning style, and social networks 

(Greenhalgh et al., 2004).  This diverse adoption behavior highlights the complex nature of 

adoption by individuals. Greenhalgh et al. (2004), describes this complex adoption behavior 

by the following characteristics mention below: 

•  General psychological antecedents: Individual traits related to the motivation, values, 

intellectual ability, and learning style would affect the willingness of trying out 

innovations among individuals. 

• Context-specific psychological antecedents: An innovation that motivates adopters in 

terms of values, goals, skill, and meet their intended needs is more likely to be adopted. 

• Meaning: The meaning of innovation on adopter significantly influences adoption 

decisions. i.e., if the meaning attached to innovation by the individual and top 

management matches then the innovation is more likely to be adapted.  

• Adoption decision: The adoption decision of individuals in organizations is very much 

dependent on other decisions. i.e., decision made by someone else, collective decisions 

where the individual votes but must comply with the decision made by group, and 

compulsive adoption (decision made by authorities) can facilitate initial adoption but 

impede successful adoption and routinization. 

• Concerns: Various concerns like, costs, resources, training and support, and feedback 

in different stages (preadoption, early users, and established users) can affect the 

addition of innovation. 

 

8. System readiness for innovation – This domain describes the readiness of organization towards 

innovation. i.e., though organization agree with innovation in general, they might not will or 

choose to assimilate particular innovations. The elements influencing this domain are: 

• Tension for change: The employees assessing the current situation as intolerable would 

assimilate innovation more successfully.  
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• Innovation-system fit: Innovation that are in line or matches the competence (values, 

goals, norms, strategies, etc.) enhance the assimilation.  

• Assessment of implications: Anticipating and fully assessing the implications of 

innovation can positively influence assimilation.  

• Support and Advocacy: Strategical placements and outnumbering opponents with 

supporters more likely influence assimilation. 

• Dedicated time and resources:  Providing adequate resources continuously would more 

likely influence assimilation. 

• Monitoring and feedback: Effective monitoring and constant evaluation positively 

impact assimilation of innovation. 

 

9. System antecedents for innovation – This domain describes the structural and cultural features 

of organization and their influence on assimilation of innovation. These features are: 

• Structural determinants: Organizations that are large, matured, specialized, and having 

a differentiable and decentralized decision-making structures can influence the 

likelihood of assimilation of innovations. 

• Absorptive capacity of new knowledge: Organization that enhance the existing 

knowledge by identifying, capturing, and interpreting the new knowledge and 

accordingly utilizing it to fit their needs can assimilate the innovation more effectively. 

Specially in healthcare organizations, it is highly important for medical professionals 

and their staff to be aware of these new developments assimilated in their working 

environment or procedures. 

• Receptive context for change: Organization with effective leadership and strategic 

vison, appropriate managerial relations, enabling experimenting and risk-taking 

climate, clear goals and structured priorities, effective data capturing methods, and 

ability to adapt changes are more likely to assimilate innovation successfully.  

2.7.4 Diffusion of Innovation in Healthcare 

Any innovation carried out must be carefully diffused in the market to sustain. Adopting 

innovation or technology is highly vital for the innovation to be successful (Rogers and 

Shoemaker, 1971). According to Roger’s innovation diffusion theory, the four important factors 

considered to assess diffusion of an innovation are, the innovation, communication channels, the 

adopters/non adopters and time. The diffusion theory can be extensively used to make an impact 

in the public health care and develop suitable innovative solutions to the problem. Diffusion theory 

accelerates the adoption as it enables the innovators to understand the target group and develop a 

strategy to address their problem. (Robertson, 1967).  
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According to Rogers´s (2004) diffusion of Innovation theory, he suggests that the adopters of the 

innovation fall under these five adopter categories, figure 2 represents these five adopter 

categories. He further explains that most of the adopters tend to fall in early and late majority 

categories. However, Dearing and Cox, (2018) argue that the diffusion of innovation in healthcare 

is often slow and many majorities of the adopters fall under laggard’s category. Also, according to 

Berwick (2003), though innovations are implemented successfully, they tend to disseminate at a 

very slow rate. He describes that the major challenge in healthcare innovations is the rate at which 

innovation diffuse and the three factors that influence this rate of diffusion according to Berwick, 

(2003) are the awareness of the innovations, characteristics of the individuals who intend to adopt 

the innovation, and finally the management aspects within the organization that implement these 

innovations. 

 

Figure 5. Technology adoption life cycle (adopted from Mohammed, [2017]) 

Similarly, the factors to be considered by health care organizations to accelerate the rate of 

diffusion according to the Berwick, (2003) are to “find and support innovators, find sound 

innovations, to invest in early adopters, make early adopter activity observable, trust and enable 

reinvention, and to create slack for change and lead by example” (Berwick, D.M., 2003). 

According to Berwick (2003), innovation in healthcare is hard but diffusion is even harder.  If the 
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market is not ready for adoption, even the best innovation will be unsuccessful in implementation 

(Omachonu et al., 2010). 

However, the diffusion of technology in the healthcare is said to be slow compared to other fields 

(Greenhalgh et al., 2004). Any innovation to be successfully diffused should be accepted by the 

influential members related to the field. Healthcare sectors often have more stakeholders and 

opinion makers who decide the acceptance of the innovation. The difference in the opinions of 

these decision makers affect the rate of diffusion (Dearing and Cox, 2018). Establishing a proper 

communication channel is highly important for the diffusion of innovation. With proper channels, 

the innovation can reach to its maximum extent. The channel of communication in the healthcare 

is often confusing and hinders the rate of diffusion. It is highly important to identify the right target 

group and identify the suitable channel of connectors to establish an efficient communication 

channel (Rogers and Shoemaker, 1971). 

Also, one should be more aware of the regulations and policies regarding the clinical trials making 

the diffusion more complicated (Cain and Mittman, 2002). The diffusion channel is also affected 

by the different perceptions of the individuals perceiving the innovation who tend to adopt the 

innovation based on the personal interests. This is often more in the healthcare, as many healthcare 

professionals seem unlikely to adapt the technologies that conflict their personal interests (Dearing 

et al., 2013). Diffusion of innovation is a transdisciplinary theory of planned social change that is 

generated by the spread of new ideas or technology across a social system. Individuals or groups 

decide whether to adopt or reject the innovation based on communication between the change 

agency and the client system, as well as communication inside that system (Gross, 1979). The 

categories mentioned in the diffusion theory have only been uttered in the context of people who 

reject or embrace the innovation that has been developed. We can see from the research that the 

decision-making process for innovation is unrelated to the problem-solving process (Jones, 1973). 

Goswami and Basu (2010) in their work have attempted to demonstrate the impact of an 

individual's position within an information network on their adoption decision. This has been a 

fundamental study that has attempted to provide some basic notions in the provided area. If 

carefully designed, the grassroots information network can assist extension agents in a more 

effective way of accessing client systems. Analyzing the required knowledge and information 

systems can benefit from a similar study combining micro and macro conditions with appropriate 

modeling (Goswami and Basu, 2010). 

However, for an effective Diffusion of innovations in healthcare, the innovators should assess and 

understand the problem of the end user and recognize the behavioral changes. In developing an 

innovation, the extent of possible trialability should be assessed and the complexity of the 

innovation should be assessed without fully committing and investing on the technology (Dearing 

and Cox, 2018). More effective communication channels should be established to reach and 

persuade the people toward adopting the technology and the best suitable sources should be 

identified to communicate the technology. The key stake holders concerning the technology should 
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be considered carefully. The regulations, policies and limitations concerning the technology and 

healthcare are highly vital in developing the technology, as developing a technology against the 

regulations or polices could be a crime (Cain and Mittman, 2002). 
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3.  Methodology 

The methodology section consists of detailed explanation of the research methods used in this study. This 

section represents the methodologies used for performing data collection and analysis. This section also 

includes the ethical considerations, trustworthiness, and limitations of the study.  

3.1  Company working with digital pathology 

This thesis is carried out in a med-tech start-up which comes under the medical device industry 

situated in Uppsala, Sweden, launched in 2018. It is a small sized company with 2-10 employees.  

“The company focuses on digital pathology and computer assisted analysis of tissues sections with 

human cancer. The aim is to obtain reproducible, correct and objective histopathological diagnosis 

without subjective microscopic examination, which may occur by surgical pathologists” (MM18, 

2018). 

The company has developed a prototype of a software for analysis of digitized images of prostate 

tissues and distinguishes between the normal tissue, pre cancer tissues and the cancer tissues. The 

software focuses on digital pathology and computer assisted analysis of tissue sections with human 

cancer. The aim is to obtain reproducible, correct, and objective histopathological diagnoses 

without subjective microscopic examination. The method will shorten the process of diagnosing 

in individuals with malignant tumours. It will also be cost effective, automatic, and decrease 

workload. 

The company with the help of software has successfully tested their prototype by analysing the 

digitized images of the tissue samples for biopsy. The software can analyse and distinguish the 

normal tissues, pre-cancer tissues and the cancer tissue. But currently the company is still working 

on their software to categorize all the samples into three groups, namely the normal, Pre-stage 

cancer and the Cancer with the Gleason rating 3 to 5. There were around 500 samples 

corresponding to 6000 biopsies that were used during the testing of the prototype (Wilander et al., 

2018). 

The company has used the international standards and the recommendation to conduct their clinical 

trials and to test their prototype. The biopsies were Immuno-Histochemical stained with antibodies 

such as Cytokeratin 5, p63 and PS04S to amplify the visual and analysable impression. By using 

the automatic data analysis on digitally scanned samples stained with specific antibodies, the 

diagnosis was performed considering high sensitivity. By this the elements of the subjective 

diagnostics are avoided. By the end all the results were objective and reproducible (Wilander et 

al., 2018). 
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3.2  Study Design 

Qualitative method is used for collecting data in this study. Qualitative analysis depends on the 

observations and is mainly used for studies that requires participants and their experiences. 

Complex problems in the research study could benefit from qualitative methods as it is used to get 

an in-depth understanding of focused sample. 

According to Hamilton and Finley (2019) qualitative approach was found to be best suitable to 

analyze the reasons for the success or failure of any implementation process. So, considering the 

aim and research question that is implementing innovation in health care mainly in the field of 

prostate cancer a qualitative approach was chosen for this study to understand the factors affecting 

the implementation. The qualitative approach is used to understand the market potential and to 

have a deep understanding on the customer preference and to capture their interest towards the 

need of the product which is very important in implementation process. “Qualitative approaches 

can provide an important complement to the explanations enabled by statistical methods that tend 

to be used within the strategic management literature” (Bryman and Bell, 2011, p.27). Moreover, 

the quantitative method in general is used for measurements, mathematics, statistics, and numerical 

analysis of data (Bryman and Bell, 2011) and the nature of the research question is difficult to 

study through a quantitative approach. Hence, a qualitative methods are used for this study. 

3.3  Case Study 

There are many research designs in qualitative and quantitative study like experimental design; 

cross-sectional or social survey design; longitudinal design; case study design; and comparative 

design (Bryman and Bell, 2011). The authors should consider the type of research and time 

constraints while choosing a research design. Considering the characteristics of the design, though 

experimental design is not suitable for business and management as it does not give the required 

data when considering organizational behavior, it has an advantage of giving confidence over 

causal findings (Bryman and Bell, 2011). Cross-sectional design is used for questionnaire and 

structured interviews. Whereas longitudinal design is very costly and time consuming and does 

not suit this study (Pettigrew, 1990). 

A single case study is useful when the research is based on a person or group of people (Yin, 1994). 

This study was aimed towards medical professionals and clinicians related to department of 

pathology and urology. Considering these factors, a case study was chosen for this study. Choosing 

a single case study research will help to obtain “specific, detailed, and focused information by 

narrowing down the research aim and focus” (Yin, 1994). In order to understand the barriers and 

facilitators in implementing a digital innovation related to clinical area of prostate cancer, a single 

case study was done to study a group of people to know their opinions and suggestions on an AI- 

based digital prostate cancer diagnostic innovation. Hence, this research adopted a single case 

study with qualitative analysis and an inductive approach. Pathologists and urologists related to 
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department of prostate cancer working in both academic and non-academic hospitals were 

interviewed. 

3.4  Sampling 

Different sample methods can be used to choose population based on the given situation. There 

are two types of sampling methods, probability sampling where sampling population is chosen 

randomly and non-probability sampling where sampling population is not randomly chosen 

(Bryman and Bell, 2011). Here non-probability sampling was used as it was difficult to find 

respondents through random requests in the healthcare sectors mainly in the prostate cancer 

department. 

Non-probability can be categorized into convenience sampling, snowball sampling, purposive 

sampling, and quota sampling. Since finding the participants was difficult, convenience sampling 

was used. Further, depending on the need and situation, criterion sampling was used to choose 

suitable population. Criterion sampling includes selecting of cases that meet a important 

predetermined set of criteria (Patton, 2001). The sample for the study includes pathologists, 

urologists from the hospitals and laboratories who also are the potential customers. With Criterion 

sampling we can limit our sample to the required group who satisfy the criteria which enables us 

to gather more reliable data. The study aimed to interview about 15 participants. But according to 

Dworkin (2012) interviewing minimum of five participants is sufficient depending on the number 

of cases and comparisons. But considering the time and current situation, eight participants from 

two countries (India and Sweden) were interviewed. 

The motivation for choosing these two countries India and Sweden was that the innovation 

intended in this research was developed in Sweden and should fit all the Swedish health care 

standards. Identifying the barriers and facilitators for implementation of this innovation in Sweden 

was more relevant and would further enable us to relate the findings better. Also, in year 2019, 

prostate cancer was the second most common cancer among men in Sweden affecting and this 

seems to be increasing every year (Stewart, 2021). India is the one among top five fastest 

developing countries and seems to adapt technology faster (Elmi, 2020). However, though the 

health regulations and organizational structures are different in these countries, the procedure of 

diagnosing prostate cancer is assumed to be the same, which implies that practices and behavior 

of pathologist should be commensurable, and thus comparable. Moreover, both these countries 

seem to be advanced in the medical technology but, these differences mentioned above would 

enable us to have a variation in the data collected. According to the global innovation index 2020, 

among top three innovation economies based in income group, Sweden was ranked second and 

among top 3 innovation economies by region, India was ranked first in Central and Southern Asia 

(Cornell University, Insead, and Wipo., 2020). 
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Interview Participants 

Eight respondents were interviewed from two countries. Respondents from Sweden are 

represented as RS 1, RS 2, RS 3, and RS 4. Whereas respondents from India are represented as RI 

1, RI 2, RI 3, and RI 4. Mainly clinicians and pathologists working in prostate cancer and urology 

departments were interviewed, as the study was focused on barriers and facilitators of 

implementing innovation in the department of prostate cancer. As most of the respondents had 

significant experience in their field of work, it was possible for them to provide us with useful 

insights. Two interviewees were selected from each hospital in both the countries. Both in Sweden 

and India, the authors selected one academic hospital and one non- academic hospitals. Furter, the 

table below (Table 2) provides a detailed explanation of the interview participants by specifying 

few demographic details like gender, age, work experience, etc. 

Table 2. Interview participants 

Names Gender Age Positions Place Work Experience Experience 

with 

Digitalization 

RS 1 Female 55 Senior 

Consultant- 

Surgical 

Pathology 

Sweden 10 + years of 

experience in 

Pathology and 

Research 

No 

RS 2 Female 58 Senior 

pathologist 

Sweden 15+ years of 

experience in 

Pathology and 

Research 

Yes  

RS 3 Male 29 Clinical 

laboratory 

assistant 

(urologist) 

Sweden 2 years of 

experience in 

pathology 

Yes  

RS 4 Female 35 Pathologist Sweden 6 years of 

experience as 

pathologist 

No  

RI 1 Female 44 Clinical 

Pathologist and 

Chief physician 

India 10+ years of 

experience. 

Genitourinary 

(prostate, bladder, 

kidney), and Breast 

pathology. 

Yes  
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RI 2 Male 34 Pathologist India 5 + years of 

experience as a 

pathologist 

No  

RI 3 Female 50 Urologist  India 13 years of 

experience in 

pathology and 

research 

No  

RI 4 Female 47 Clinical 

pathologist  

India 11 years of 

experience as 

pathologist.  

No  

 

3.5  Data collection method – Semi-Structured Interviews 

Qualitative methods are less unstructured in general and involve a deep ethnography and 

participant observation. In qualitative research, the researchers seek to have a close involvement 

with the participants which would enhance their perspective of understanding the world (Bell et 

al., 2019).  It is highly important for the researcher to focus on collecting reliable data from which 

he/she can answer their research question. There are many different types of data collection 

methods however, in most of the qualitative research, interviews are most widely used to collect 

the data because of its simplicity and flexibility (Bell et al., 2019). 

For this qualitative research, we have chosen the semi-structured interview to collect the required 

data from the focused sample. An interview guide (Appendix D) was used during the interviews. 

Semi-structured interviews enable the researcher to refer the list of interview questions to gather 

all the data required and allows both the interviewer and interviewee to be more flexible with the 

question. Moreover, the researcher can be more open towards the questions and does not 

necessarily has to follow any particular order in asking the questions. Also, the direction of the 

interview is more oriented towards the requirements of interviewer on what they see as relevant 

and important, it enables the interviewer to explore further and engage the participants more 

effectively (Bell et al., 2019). Semi structured interviews allow participants to have an open 

response and express freely rather answering yes or no to the questions. It allows the participants 

to analyze the topics in different angles and reciprocate freely in their own words (Longhurst, 

2003).   

Gathering the data and transcribing it efficiently can be a challenging task to the researchers. 

Unlike the structured interviews, semi structured interviews are more descriptive and are mostly 

open-ended type allowing the participants to reflect freely. Thus, for an effective data analysis, it 

is highly vital to capture the interviewee’s answers truly in their own terms. The most efficient 

way of recording the data would be to digitally record the interview rather than taking notes, as 

with taking notes there is always a possibility of losing the phrases, words of the interviewees (Bell 
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et al., 2019). However, recording the audio of the interview would enable the researcher to 

transcribe data efficiently without missing anything important and it enables the researcher to listen 

to the conversation back and forth which would further contribute to better data analysis.  

For this research, we have chosen non-face-to-face mode of interviews, considering the Covid 

situation it would be everyone’s best interest to avoid meeting people and maintain social 

distancing. The interviews were conducted using a suitable digital video application (like zoom, 

teams). Also, telephonic interviews were conducted for the participants who couldn’t access the 

digital media. Though telephonic interviews are not best likely to be used in qualitative interviews, 

still they can be very effective in managing time and are also cost efficient (Bell et al., 2019). As 

our research focus was on multiple countries, telephonic or online interviews would be more 

efficient and best suitable for this research. Most of the interviews made in digital applications 

(zoom, skype) were recorded with the consent of the interviewees and were transcribed but the 

few interviews were telephonic and were not recorded and instead, we transcribed the data directly 

by taking notes during the interview. 

Interview Guide 

Interview guide enables the researcher to ensure the consistency in the question asked and would 

further enable the researcher to stay focused on the subject of interest rather than deviating from 

the topics. Interview guide helps the researcher to ensure the same areas of information that is 

collected (Turner, 2010). Also, the interview guide helps the interviewer to focus on the topics and 

question relating to the study. However, in a semi-structured interview going off script is 

encouraged as it often engages the participants better.  

The interview guide consists of four parts, starting with an introductory question, the interviewees 

were asked to briefly present themselves on their background and experience in their field of 

working. In the second part, the questions were more focused on their daily work routine and 

regarding the biopsy diagnosing procedure. Further, they were more engaged with questions 

related to the topics of innovation in healthcare and how healthcare units respond towards new 

innovations. Lastly, the interviews were concluded by briefing the interviewees regarding the 

innovation intended in this research and their opinion on implementing this innovation was 

captured. The interview guide can be found in the appendix D. 

3.6  Data Analysis – Thematic Analysis 

Analyzing the data in a qualitative research can be a challenging task to the researchers. Unlike 

quantitative research, qualitative data is complex in nature that would require the researcher to 

apply good analytical and critical thinking in analyzing the data. According to Grbich, (2012), the 

three key elements to be considered while analyzing the data are that the researcher should have a 

clear understanding on the topic of the research. Secondly, the methods used to collect the data 

and the quality of the data has a huge impact in the analysis. The third important element is 
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transcribing the data into useful results and analyzing the data using suitable theoretical 

interpretations (Grbich, 2012). Thematic analysis (TA) is the most popular method used in 

qualitative data analysis. TA offers great theoretical flexibility to the researcher and also enables 

the researcher to explore a wide range of perspectives and possibilities on identifying the patterns 

and developing theoretical framework (Clarke and Braun, 2014).  

Thematic Analysis mainly emphasizes on identifying and analyzing the common patterns (themes) 

or texts that have similar meaning which are repeated in the data. The data is coded into themes 

based on the similarities and patterns of repetitiveness. This thematic coded data is further analyzed 

to conclude the results or finding of the analysis. According to Ryan and Bernard (2003), The 

researcher should focus on the repetitions, indigenous typologies or general expression, metaphors 

and analogies, transitions, similarities, and linguistic connectors when analyzing the data to 

generate suitable themes.  

According to Nowell et.al (2017), The main steps involved in a thematic analysis are, 

1. Gathering and transcribing the data: The first step in analysis was gathering and 

transcribing the data. The data recorded was transcribed onto the paper by writing down 

the significant codes and to get more familiarized with data, all the gathered data was 

thoroughly read. In this step we had a good understanding and overview of the data 

gathered. 

 

2. Coding the data: As we got more familiarized with the data, the next step was to code the 

data. All the relevant and interesting text (sentences, phrases) were highlighted. These 

highlighted texts were contextualized and labelled with a short code that best describes the 

context of the text. All the interview transcripts were carefully analysed and coded 

accordingly. Once the entire data was coded, we further grouped the codes that had similar 

meaning to have a good overview of the coded data which would make it easier for us to 

recognize the patterns. 

 

3. Generating themes: In this step, we first identified the similar patterns and repetitions in 

the codes and these codes with similar patter were categorized into sub themes. Based on 

the context of these subthemes, they were further categorized into main themes. Main 

themes were identified depending on the content of the sub themes and codes. Also, these 

were developed based on the purpose of this study. The main and sub themes generated 

can be observed in table 3. 

 

4. Reviewing the themes: The next step after generating themes was to review them. In this 

step we reviewed all the generated themes by verifying that if the generated themes 

accurately represent the intended data and signify the purpose of the study. Suitable 

changes in the themes were made to ensure accurate representation of the data. 
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5. Defining and naming the themes:  Once the list of the themes was finalized, each theme 

was defined by providing a detailed description of what they mean and how these themes 

enable us to understand and interpret the data better. This detailed description of themes 

can be found in Chapter 4.1. Further, labelling of themes was enhanced by changing the 

terminology of the themes into more simple and understandable names. 

 

6. Writing up the finding: The final step in thematic analysis is writing up our complete 

analysis of the data. In this step, the findings of our study have been discussed along with 

a brief introduction of the research question (chapter 5, discussion). The results from the 

analysis of data are compared with existing literature and is finally concluded if the study 

has met all the intended objectives. 

An inductive approach of thematic analysis has been used, inductive approach is one wherein the 

collected data guides the researcher in determining the themes without using any predetermined 

themes and theoretical framework (Fereday and Muir-Cochrane, 2006). Inductive method is more 

a data driven approach. 

3.7  Ethical Considerations 

The four main ethical principles that a researcher should focus on in the research are “avoidance 

of harm, informed consent, protection of privacy through confidentiality and preventing 

deception” (Bell et al., 2019). Accordingly, the ethical considerations followed up were, 

• To make sure that no harm is caused to the participants in anyway, directly, or indirectly 

during the research. This was done by rightfully informing the participants about the study 

and getting their consent. 

• It is highly important for us to access the sensitivity of the issues and should not intend to 

hurt personal feelings of the participants. This was done by telling the participants that 

they could abstain from answering some of the questions.   

• The interviews were recorded only with the consent of the participants, and if the 

participant did not want to record, then the interviews were not recorded. Also, the 

participants were informed that the provided data will be used only towards the purpose 

of this research study.  

• The privacy of the participants was highly valued and protected. Participants were ensured 

with anonymity.  

3.8  Trustworthiness 

According to Bryman and Bell (2011, p. 720), trustworthiness consists of “A set of criteria 

advocated by some writers for assessing the quality of qualitative research”. These set of criteria 

suggested by Byrman,and Bell (2011) are credibility, dependability, conformability, and 

transferability.  
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1. Credibility: Refers to the truthfulness of the data. Credibility is enhanced when the researcher’s 

experience is compared and verified with the participants view. “In order for a qualitative study 

to be considered credible the human experiences should be recognized by the individuals who 

share the same experiences” (Cope, 2014). The research was relied based on the data collected 

from literature review and the interviews. Lack of respondent validation may reduce credibility 

(Cope, 2014). Given the time constraint of the thesis work and the participants being busy due 

to the Covid situation respondent validation was not considered. But according to Thomas 

(2016) if the respondent validate is done it would improve the findings of the research. 

However, having many interviews, increases data collection and this should increase the 

credibility.  

 

2. Transferability: Refers to findings that can be applied to other settings or groups (Cope, 2014). 

According to Cope (2014, p.89) “the criterion of transferability is dependent on the aim of the 

qualitative study and may only be relevant if the intent of the research is to make 

generalizations about the subject or phenomenon”. Since the study is qualitative, it will be 

difficult to generalize the findings to other situations hence, the transferability of the study is 

low. However, relevance between the data collected from different countries and the research 

questions will increase the transferability of this study as it provides the readers, evidence of 

the research study findings. 

 

3. Confirmability: This refers to the researcher's ability to show that the data reflects participants' 

answers rather than the researcher's viewpoints. The researcher may demonstrate 

confirmability by explaining how conclusions and interpretations are reached and 

demonstrating that the results were drawn directly from the evidence. This can be demonstrated 

in qualitative research reports by using rich quotes from participants that represent each 

evolving theme (Cope, 2014). However, the interviews were recorded and transcribed to 

minimize the researchers’ own interpretation based on the observation made by the researcher.  

 

4. Dependability: When the data is consistent over similar conditions it is referred to as 

dependability (Cope, 2014). In qualitative study there might not be similar conditions, as what 

we see and hear will be different from original study (Cope, 2014). Hence, such research tends 

to give bias answers as there will be different interpretations of what is seen. When this study 

is considered based on the scenario the repetition is noticeable. Considering different places 

and participants the findings of the study might differ.  

3.9  Limitations 

Since the study focused on prostate cancer it was very difficult to reach out to the potential 

participants for the interviews. Due to heavy workload, few participants cancelled the interviews. 

Adding to it, due to time constraint and Covid situation getting worsen in India, laboratories were 

forced to close and the people working in the laboratories were put to covid duties, which made 

the participants more occupied with the jobs and were sometimes not available. Due to this the 

number of participants were reduced and the study was adjusted according to the circumstances.  
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As the number of the participants became less, we had to broaden our population to similar 

departments (i.e., not only pathologists, but urologists were also interviewed considering the 

similarities in the working procedures). Interviewing participants from two countries with different 

positions and getting to interview one or two participants per hospitals made the comparison 

difficult which became the huge limitation of this study. Some of the participants did not speak 

English which also became a limitation as it was difficult for the participants to fully express what 

they were aiming. This could affect the credibility of the study. The interview in this study was 

limited to very less number on population and hence could not be generalized to the entire 

population of the pathology.  

Most of the participants were female and belonged to mid age group which gave us one sided 

opinion. The mid generation was less into technical innovations and the younger generations were 

open to digitalization, this gave us some biased answers. The interviews conducted are not 

sufficient to conclude the study and validity of the study would be lower. Longer interviews would 

make interviewee fatigue which makes them to deviate from the topic of focus (Phellas, Bloch and 

Seale, 2011).  The hospitals in Sweden had different outcome of the results when compared to the 

hospitals in India as the management, legislations, procurement differed from each country.   

During the study, we had positive responses but major number of issues concerning the 

implementation were highlighted by identifying the limitations of innovation in the clinical area 

of prostate cancer. As we had both positive and negative responses, the clarifications of the 

participants were influenced, and number of expectations were overlooked. In this study the results 

mainly aimed at the implementation of innovation in some countries and hence the context is 

limited to a particular department. When compared to different parts of the world various aspects 

such as the funding opportunities, management and the legal issues differed from one another 

which was also a limitation for this study. We cannot limit the study based on the responses we 

got. Therefore, further studies should be made to investigate the findings of this study. 
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4.  Results 
This part consists of the all the themes generated after the analysis of the answers obtained from the 

interview. It also consists of barriers and facilitators for implementing digital technology in prostate cancer 

diagnosis.  

4.1  Identified themes 

We have identified three main themes and have further categorized them into suitable sub themes. 

The themes are developed by identifying the common patterns like similar phrases or sentences 

and common words that have similar meaning. The identified themes are further analyzed to find 

out the challenges and facilitators. The main and the sub themes are shown in the table below. 

Table 3. Main and Sub themes identified. 

Main Themes Sub Themes 

 

Management 
• Economics 

• Implementation 

• Organisational Structure 

 

 

Technology 
• Adaptability 

• Limitations 

• Legal & Ethical aspects 

 

Behaviour 
• Experience 

• Personal attitudes 

 

4.1.1 Management  

The theme management consists of three sub themes which are Business, Implementation, and 

Organizational structure. The focus of this theme is to identify the codes that are more related to 

the management aspects. The information from the respondents that describe, and sentences 

having similar meaning related to management are grouped together.  

The sub theme Economics describes different aspects related to economy when deciding on 

implementation. It involves various factors like resources, funds, and costs. The respondents 

discussed that the innovation in healthcare would require huge funding and most of the 

organizations lack resources to implement and sustain innovations making them huge economic 

barriers for implementing innovation in healthcare. Further, few respondents expressed that time 

required for implementing and adapting innovations in healthcare would be a barrier because, 

implementing new technology is a long-drawn process and varies among the healthcare facilities. 

These barriers can be observed in sentences like RS 1 said “It requires more funding to replace 

existing methods to digital technologies in healthcare”. According to RS 2 “Digital technologies 
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in healthcare are expensive” and RI 1 mentions that “Technology is always changing but funding 

is the problem”. RI 3 said “Private hospitals are quick in adapting new technologies, but the 

government healthcare facilities take time to implement new technology due to funding issues”. 

Similarly, RI 4 mentioned “the financial numbers are always shown on the documents, but it is 

never reaching the facility”. It was observed that the innovations which are cost efficient and 

require less initial investment are more likely to be implemented. These factors were observed 

from the responses like, RS 3 mentioned “The cost of new technologies should be affordable to 

most of the health care facilities”. RI 2 said “Though the government has more funds, it’s always 

the cost of the product that matters”. RS 1 also mentioned that “Except for the established 

healthcare facilities, the emerging clinics, laboratories, and hospitals would prefer to have 

technology that can be maintained at lower expenses cost efficient”. From this we could infer that, 

investments and running costs are major factors that facilitate implementation of innovation in 

healthcare. 

Implementation is another sub theme identified. It describes the opinion of the respondents on 

implementing a new technology in healthcare centers. Respondents discussed that though the 

clinical procedures are similar, individuals and hospitals pursue them in different ways making it 

a barrier for implementing a single technology across various settings.  It was mentioned by 

respondent RI 3 that “In India there is a huge difference between the private and government 

healthcare facilities, though the medical procedures are similar, the technologies used to carry 

out these procedures can vary”. Similarly, RS 1 said “Implementing a standard procedure in 

medical field is highly impossible, each country has different procedures” and RS 4 mentioned 

“Though many technologies emerge in the market, it seems difficult for the organizations to 

implement them”. Also, RS 3 said “there is always a technology trying to replace existing methods 

but implementing them would be the real challenge”. “I work in a very basic set up, so I think 

digitalizing everything would be difficult for us” (RI 1). RS 2 mentioned “This innovation could 

be a great improvement, if you already have a digital scanner”. 

Organizational structure is also an important sub theme that describes on different levels of 

hierarchy in organization. Relating to organizational structure, major barriers we identified from 

the responses were that the healthcare facilities lack a proper organizational structure resulting in 

a disagreement between the management and health professionals. Also, in health care facilities 

there are multiple stakeholders who make the decision for the departments. These were identified 

from responses like, RS 2 said “It doesn’t matter even if I want to implement the technology, it is 

still the decision of the board”. RI 2 mentioned “It is always the politicians who decide on 

investments in a government healthcare facility”. Further, the respondents also mentioned that 

“Management will consider the limitations before approving the new technologies” (RS 3) and RI 

1 said, “I always tell my boss if I need anything, and he makes the decision”. Also, RI 3 expressed 

that “I work in a government healthcare facility and most of the decisions related to implementing 

new technologies have to be approved by the government”. From this, it can be implied that the 

employees took initiatives in bringing up innovations, but management and other stakeholders 
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were also equally involved in upbringing the technology. Hence structuring an effective 

communication channel and identifying the key decision makers in the organization would 

facilitate implementation of innovation in healthcare. 

4.1.2 Technology  

Technology is an important main theme that was identified. The interviews were more focused 

towards aspect of technology. Technology describes the opinions of the respondents on the 

innovation of technologies in healthcare (more specifically related towards prostate cancer), their 

application and Limitations. 

Adaptability was the sub theme categorized in technology. It describes how open organizations 

and employees are towards adopting new technologies. We found that though the participants were 

interested in the technology, still they were not very open towards adopting the technology due to 

various complexities making them potential barriers for implementation, Like, RS 1 said 

“adapting to new technology is like leaving all your experience aside”. Similarly, “Experience 

and expertise in a particular technique is a great asset for healthcare professionals, so changing 

this would be difficult” (RS 2). RS 4 mentioned “Sometimes the digital scanners fail to detect 

regions of abnormalities and would require further analyses which could be more time 

consuming”. However, the respondents expressed that the innovations with high efficiency, which 

can ease their job and does not require technical expertise would facilitate implementation. These 

were observed from responses like RS 3 said “digitalization gives high quality images of the 

patients, which help us detect the cancerous cells more easily” and “It is hard to get pathologists 

to the laboratories these days, so digitalization could be a great alternative” (RS 2).  

Limitation is also a sub theme categorized in technology. It describes the possible limitations of 

the technology and limitation to implement new innovations in healthcare. It was found that the 

participants had a very clear reflection on the limitations of the innovation that has been intended 

in this study. Respondents expressed various technological issues that could be potential barriers 

towards implementing innovation. The limitations mentioned were, RS 1 said “it would be difficult 

to analyze a biopsy that was developed 50 years ago, where in a microscope its easier”. Similarly, 

RS 2 said “Since the diagnosis relays on algorithm it will not focus on the important cells which 

is risky”. RI 2 mentioned “Since the images are of high-resolution, huge problem would be storing 

these images as we deal with thousands of biopsies”. RI 3 said “Digital technologies require high 

technical expertise, and the technologies are unstable”, “To support digitalization the system 

which gives all the lab information’s is not yet ready” (RI 4).  However, respondents mentioned 

that technologies that are highly accurate, low complexity, and provide relative advantage to the 

user would facilitate ease of implementation, like RS 3 mentioned “digital technologies are more 

consistent and accurate every time which is not possible for humans”. RI 1 said “Sometimes 

human tend to bring their personal emotions to work which may alter the result, but this would 
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not be a problem for AI”. "Digitalization minimizes the human error and reduce the workload” 

(RS 4). 

Ethics is another sub theme that describes on the ethical views of respondents on the technology. 

Respondents expressed that ethical and legal standard regarding medical technologies can vary for 

different countries and technologies that satisfy regulations of one country may not satisfy in 

another country making it a huge barrier. This can be observed from the responses, RS 2 said 

“Standardization is also an issue, and every country has a different medical standard for 

approving the technology and here all the technologies should be CE marked”. RI 3 said 

“Regulatory play a very important role in approving medical technology”. “It is always difficult 

to automate or digitalize the procedures in medical field, who do you blame if something goes 

wrong with the AI” (RS 1). Similarly, RS 4 mentioned “I really don’t trust a software to do my 

job”. Few positive factors that would facilitate implementation mentioned by the respondents 

were, RS 3 said “Everything will be digitalized in 10 years, so it is always good to start with 

something”, “A digital technology enables us to work remotely, and it does not need any physical 

appearance” (RI 4). RI 2 mentioned “The main problem for a pathologist is managing time, 

digitalization helps to overcome it”. 

4.1.3 Behavior 

Behavior theme was categorized into two sub themes which are experience and personal attitudes. 

Experience is a sub theme identified under behavior, Not having much exposure to digitalization, 

the respondents were convinced by their existing knowledge and experience with the traditional 

method of analyzing biopsies in microscope. This has blocked them from getting any insights 

about innovation implying that lack of knowledge regarding the digital technology was a major 

barrier. RS 2 said “I am very skilled at using old technology and I see not many benefits from it to 

the people who have worked so hard till now. Learning about it would be nice though”. RI 1 said 

“I work in a very basic healthcare facility, and I do not have much exposure to digital pathology”. 

RI 3 mentioned “it would always make me relay on the technology rather than my skills and 

technology”. However, it was observed that spreading awareness among the medical professionals 

about emerging digital technologies would enable them to be more open towards accepting and 

adopting digital innovations. The respondents who were familiar with digital technologies 

mentioned that “If I had a lab of my own, I would definitely implement digital technologies without 

a second thought” (RI 4). Also, RS 3 said “Digitalization in healthcare has made the work easier 

for doctors and I think this innovation would definitely make our jobs easy as well”. RI 2 said “It 

would be great to see hospitals collaborating with the research teams in universities and once we 

start using digitalization, there is no going back”. 

Personal attitude is another sub theme, it describes more of personal opinions and attitudes of the 

participants toward the innovation and technology. It was observed that participants were skeptical 

on new technologies, however, their opinions differed once they were familiar with the technology. 
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It was observed that the respondents were not open towards accepting the innovation as they 

expressed that digitalization would take away their jobs and years of experience making it a huge 

barrier towards implementing innovations. The respondent RI 1 said “Introducing this digital 

innovation and AI would make many pathologists lose their job, I don’t like to see that happening”. 

Similarly, RS 1 said “I have been working with the traditional method for almost 12 years now 

and I am happy with the old method, and I think I am not comfortable with new innovation” and 

RI 3 said “Implementing digitalization would take away all my years of experience”. However, 

learning about the innovation, they were more interested and convinced, as expressed by RS 3, “It 

will be exciting to work with technology, makes my job easier”. RS 1 mentioned “I am ready for 

digitalization unless it does not take my job away”.  

Considering the findings of each themes discussed above, the barriers and facilitators identified 

for implementing digital innovation are summarized in the table below.  

Table 4. Barriers and facilitators identified for implementation of digital cancer diagnosis 

innovation. 

Themes Barriers Facilitators 

 

 

 

 

 

 

Management 

• Financial barriers and Lack of 

Resources and costs 

• Implementing new technology 

would be time consuming.   

• Varying procedures (different in 

different regions) 

• Complex organisation structures  

• Conflicts in decision making. 

• Political conflicts 

• Low investment 

Technologies  

• Low running and 

maintenance costs  

• External Funds and 

reimbursement 

strategies  

• Identifying key 

decisions makers 

 

 

 

 

Technology 

• Resistance towards adapting new 

technology  

• Ethical policies  

• Technology Limitations 

• Complexities in adapting and 

implementing the technology 

• Healthcare Policies and regulations  

• Highly cost efficient.  

• Decreases the 

workload for 

pathologist 

• Ease of use and 

adaptability 

• High technical 

accuracy 

 

 

 

Behaviour 

• Limited knowledge on digital 

pathology  

• Work experience 

• Scepticism towards new technology 

and changes  

• Fear of losing jobs  

• Individual opinions  

• Awareness on the 

existing and new 

technologies 

• Openness in trying out 

new technologies 
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5. Discussion 
This chapter provides an in depth understanding on the thesis work, emphasizing the respective 

literature background, results, relevance, and importance towards existing literature. This study 

was mainly focused on understanding the Barriers and facilitator that are important to implement 

an innovation in the medical department of prostate cancer. 

RQ. What are the barriers and facilitators for implementation of a digital cancer diagnostic 

innovation in healthcare? 

5.1  Barriers and facilitators for implementing digital prostate cancer diagnostic 

innovation 

The research question concerns on barriers and facilitators for implementing a digital diagnosing 

innovation in the healthcare of prostate cancer. Few barriers and facilitators in view of innovation 

in healthcare were investigated early in the literature. More likely the possible barriers and 

facilitators were identified from an in-depth analysis and findings derived are mainly focused on 

the pathology department in prostate cancer and are limited to the specific countries.  

Firstly, this research highlights the different categorical aspects that form the basis for 

implementation of innovation in healthcare. The barriers and facilitators identified contributes 

towards better understanding of the factors that are to be focused in implementing an innovation. 

The findings of this research can be extended to all the departments of pathology, as the research 

was carried in a way to bring out the possible barriers and facilitators in more of a general way. 

The main reason for this generalization is that the respondents were working in multiple 

departments and follow same methods and techniques to analysis the biopsies. For example, RS 

1, who works in pathology department of prostate cancer, also works in department of urology. 

This similarities in the diagnosing procedures provide wider contribution to this research.  

From a practical perspective, the individual opinions of the respondents towards implementing the 

innovation have been discussed. Despite the interest and broad literature, innovation behavior in 

health care organizations remains unpredictable, though most of the decision to implementing the 

new technology in healthcare are more of a managerial and stakeholders’ decision (Wolfe, 1994), 

it was identified from this research that medical practitioner who work with the technology every 

day have a great ability of influencing the decisions and convincing the decision makers towards 

introducing new technologies which ease their job. These individual opinions could greatly 

contribute to an organization or a researcher working on the technology. Also, this could provide 

a great input to companies focusing on innovating technologies that can convince the medical 

practitioners to implement in their organization. 
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Further, on the conceptualizing aspect of this research, the responses from interviewees were 

highly similar and the respondents were not much exposed and did not had much knowledge on 

the digital technologies and innovative techniques in their department in a way reflecting more on 

the individual knowledge and employee behavior in health care. This in literature is explained by 

Lehoux, (2006), that innovative designers very rarely come across research developed by health 

professional while the healthcare researchers fail to recognize the comparative value of the 

emerging technologies and innovations. Moreover, interventions are very often in medical research 

and creates a contrasting opinion among the healthcare professionals and constitute towards acute 

lack of knowledge over the research. Further, individual knowledge and attitude has a high impact 

on implementing innovative technologies. Individual knowledge and belief can lead to different 

level of self-efficacy and attitudes among individuals (Damschroder et al., 2009). 

5.2  Comparing main themes to barriers and facilitators found in literature 

The final step in thematic analysis is writing up, in this step we have contextualized the results in 

relation to literature (Nowell et.al., 2017). The data analyzed from this study was compared with 

the similar existing literature for better understanding of the research questions. 

5.2.1 Management considerations 

Considering the main theme Management, we have identified few barriers and facilitators in 

economic consideration like costs, time, and resource have been discussed. From this research 

study we have identified that implementing of new technologies require high initial funding and 

most of the organization lack resources and funding, making this a huge barrier towards 

implementing innovation. These barriers seem to be similar in what has been discussed in literature 

review. However, as discussed in literature review, barriers like return on investments and 

financial sources responsible in affording the product or service could not be found from this study 

(Dearing and Cox, 2018; Burns, 2012). Moreover, varying procedures in different countries was a 

barrier that was repeatedly mentioned by the respondents which was not discussed or shown as 

major barrier in the literature review. However, similar barriers have been discussed in Roger´s 

diffusion of innovation theory (2010), that innovations are adopted in different pace and this 

difference in rate of adoption is based on the various factors which are like the identified facilitators 

like low investments, very low running, and maintenance costs. Also, external funds and 

reimbursement strategies can create more interest among the organizations to persuade towards 

innovation. According to CFIR frameworks, individual beliefs, knowledge can influence the level 

of self-efficacy and their attitude towards adopting and implementing new innovations 

(Damschroder et al., 2009).   

Management theme also includes barriers related to the organization structure and complexity of 

decision making in implementing an innovation. The respondents discussed on how the decision 

making of management could impact in implementing new solution in their labs or workspace. We 

identified that the main decision makers in deciding on a technology in healthcare facilities are the 
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political parties and concerning municipal or county administrations. However, the respondents 

discussed that they always approach their superiors regarding these matters of implementing new 

techniques or solutions. These barriers are very much in line with the barriers discussed in literature 

review (Mosadeghrad, 2014; Herzlinger, 2006) that decision making of implementing new 

technology in healthcare organization is complicated, because of the conflicting opinions of 

multiple stakeholders and in few organizations the interest group are more intended towards 

personal interests. Also, respondents from India mentioned on how insurers play a vital role in 

decision making, as they are the one who pays for the costs of patients. Similar barriers have also 

been discussed in the literature review (Herzlinger, 2006). Identifying the key stakeholders and 

decision makers in the organization would bridge the gap between medical professionals and 

researchers.  

In a conceptual model, communication greatly impacts on importance of knowledge spread and 

influence the individual behavior (Greenhalgh et al., 2004). It was observed from the interviews 

that, the pathologists working with advanced techniques are more intended to develop a positive 

attitude towards implementing the new technologies and innovative solution in their workspace. 

Respondents working with a digital scanner to examine the biopsies seem to be very familiar with 

digital technology. This exposure to the digitalization and enhanced technologies would further 

create more interest among the individuals and drives them to persuade and convince their 

organization in implementing new technologies. However, respondents with limited knowledge 

and less exposure on the digital technology lacked the motivation and were not very interested in 

experiencing and implementing the technologies in their organizations.  

5.2.2 Technology Considerations 

With more subthemes in Technology like adaptability, market, and limitations, we identified 

various barriers and facilitators from the respondents regarding the technology and intended 

innovation. Respondents expressed how few medical centers and organizations are resistive 

towards adapting new technology, however the accurate reasons for this resistance were not clearly 

mentioned by the respondents. Also, the respondents expressed that it would be time consuming 

to adapt towards a new technology and medical practitioners need more expertise in digital 

technology.  This has been discussed in the literature review (Herzlinger, 2006), it seems that the 

issue of adaptability and market discontinuities has been discussed in the literature. It has been 

mentioned that developing a suitable technology and implementing it in a daily routine is time 

consuming. Whereas with the early adaption in the market, the innovation may suffer from lacking 

the required technical support (Rye and Kimberly, 2007). The marketing aspects are also often 

addressed in this study, it includes barriers like lack of common connecting platform, and existing 

technologies. These aspects in literature review are very much discussed by Greenhalgh et al. 

(2004) that communication among the various hierarchical levels in an organization is highly 

crucial and the management should always try to bridge the existing gap between the adopters and 

researchers. 
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The barriers like Ethical and legal aspects concerning the healthcare polices and regulations 

discussed in the literature review (Herzlinger, 2006; Guerra-Bretaña and Flórez-Rendón, 2018) 

were found in this study and are included in the main theme Technology, under subthemes “legal 

and ethical aspects”. The participants also discussed similar concerns on the existing policies and 

legal regulations for the product. Though they did not focus on specific regulations, standards like 

CE marking on the product and other standards related to health, safety and environment were 

discussed. Additionally, the participants discussed on ethical aspects regarding the technology. 

They had concerns on who could be responsible if a fault in technology causes a devastating 

consequence. Also, respondents expressed their skepticism towards entrusting the technology to 

do their job. Similarly, Vayena et al. (2018) from his study concludes that its highly important for 

the innovation to be in line and satisfy the required ethical and legal policies in order to be 

implemented successfully.   

Further, barrier related to the innovation intended in this study have been included in the 

Technology theme. Opinions of the respondents on the innovation has been analyzed and suitable 

barriers and facilitators have been included. Technology limitations like, requirement of additional 

equipment, problem of storing data from digital technologies, and problems related to accessing 

older data have been identified. Also, McGinn et al. (2011) in their study have discussed similar 

barriers and they mention that data privacy and security was a major barrier identified among 

health professionals. However, data privacy and security were not much mentioned by the 

respondents except for few respondents. According to Greenhalgh et al. (2004), the innovations 

that offer better advantages over previous or existing technologies can positively influence 

adoption of innovation. However, the barriers and facilitators identified from interviews are 

limited to digital technologies and are more concerned towards the innovation intended in this 

study. Moreover, the determinant frameworks discussed above are reflected on the individual level 

to consider the factors that influence implementation science (Nilsen, 2015).  

5.2.3 Behavioral aspects 

More barriers and facilitators concerning individual opinions are discussed under main theme 

Behavior. We identified that most of the respondent did not seem to have good knowledge on the 

digital pathology and were skeptical towards the new technology change. However, few 

respondents showed great interest in trying out the new technology. Further, regardless the 

advantages of innovation, we observed that the respondents tend to have a fear of losing their jobs 

because of implementing a digital or automated, technology. They expressed their worry that 

implementing a new digital technology would in some way deprive them of their years of 

experience and reputation. However, creating awareness among the adopters regarding the 

innovation and communicating how it would benefit them would facilitate the implementation of 

innovation better (Rogers, 2004). These barriers and facilitators discussed in the theme behavior 

are also mentioned in the determinant framework discussed in the literature that individuals who 

influence the implementation of innovation are crucial factors in implementation science (Nilsen, 
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2015). Further, Greenhalgh et al. (2004) discuss that the innovations should match the context of 

the users and involving the medical professionals, and staff in the early stages of innovation 

process would motivate them to accept innovation.  

Concerning the influence and interest in the new technologies, despite the similarities in the 

techniques used, pathologists in Sweden seems to be more interested in implementing the 

technology and are more open towards collaborations and research. Wherein, pathologists in India, 

regardless of their interest in technology seem to be more skeptical towards the technology and its 

adaptation. The possible reason for this contrasting interests could be the number of prostate cancer 

cases in each country and the difference in the organizational structures, and regulations. 

Pathologists in Sweden have a greater number of prostate cancer cases to examine when compared 

to India. According to World Cancer Research Fund (WCRF), higher rates of prostate cancer are 

registered in Sweden compared to India. The age-standardized rate per 100,000 in Sweden is 

estimated to be 103.0 whereas in India the rate seems to be lesser than 50 (WCRF, 2018). 

Regardless of the total population in the countries, Sweden suffers from more prostate cancer 

cases, which could possibly have an influence among the medical professionals.  

Further, regardless of the difference in the setting, the diagnosing procedures in both the countries 

seem to be very similar except for few minute differences in the biopsy staining techniques. 

However, two respondents from Sweden had adopted digitalization and are using digital scanners 

to scan biopsies and analyse them, whereas rest of the respondents from India and Sweden seem 

to use the traditional technique of analysing the biopsies using microscopes. The main difference 

we observed was the workplace structure among the respondents between Indian and Sweden, 

respondents in India work in multiple departments of the organization considering their area of 

expertise. i.e., pathologist working in the department of prostate cancer were also working in the 

department of diagnosing other cancers as well. However, respondents in Sweden seem to work 

under single department based on their area of expertise. As mentioned above, the number of 

prostate cancer rates among the countries would be the possible factor to be considered, Moreover, 

the respondents expressed that the procedure for diagnosing different cancers are very similar 

enabling them to have expertise over different settings. 

A common behavior noticed among the respondents was that each respondent perceived the 

innovation in various ways. Though most of the respondents work in similar environment, the 

contrast in the opinions was noticed. This is explained by Greenhalgh et at (2004) in his conceptual 

model that the adoption behavior among the individuals can vary based on different factors like 

general psychological antecedents, homophily, organizational structure, etc. Similarly, Rogers 

(2004), mentions that the diffusion of innovation can occur at various pace based on many factors. 

He further mentions that apart from the relative advantage, the compatibility of technology and 

perceived complexity would influence the adoption behavior and assimilation of the innovation. 
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5.3  Implications 

The implications discussed are based on the findings from this study and literature review, 

combined with the existing knowledge. These implications are categorized accordingly for the 

innovators and adopters. The implications are intended for implementation of digital innovation in 

healthcare areas. The scope of this study is based on the findings from the pathologists working in 

department of prostate cancer. Due to the similarities in the work practices and procedures, the 

findings (Barriers and facilitators) of this study can be further extended towards other departments 

of pathology and healthcare. A description of each category and its corresponding implications are 

discussed below: 

Innovators – This category regards the companies or researchers who intend to implement the 

innovation in healthcare facilities. The implications intended towards this category are: 

• From the findings it was observed that, individuals and organization adopt the technology 

in different pace. The innovators/researchers should consider this factor and diffuse the 

innovation based on the acceptability and interest among the adopters. The innovation 

should always intend to satisfy the required need by benefiting the users and should aim to 

minimize the existing gap in the technology (Proctor et al., 2004). Analysing the 

characteristics and assessing the adoption behavior of the intended group would positively 

influence the adoption rate (Berwick, 2003).  

 

• Many respondents lack the knowledge of digital innovations and were not aware of existing 

innovation in their field of work implying that there is a huge gap in the communication 

among the innovators and the intended groups. To establish effective communication, the 

innovators should develop a social network among the adopters and the important key to 

motivate these adopters is by identifying the opinion leaders and champions who further 

influence the individuals or organizations towards successful implementation (Greenhalgh 

et al., 2004). Moreover, it is highly important to spread awareness among the adopters on 

how innovation would benefit them and establish collaborations with the healthcare 

organization in development stages. Also, for innovation to reach its maximum extent, it 

is very much important to establish proper communication channels and identify the 

suitable connectors (Rogers, 2004).  

 

• The findings of this study suggest that standards and regulations in terms of both ethical 

and legal aspects play a significant role in deciding the success of an innovation. It is highly 

important for the innovators to develop technologies that align with the existing standards 

and regulations of the intended group and the governing bodies (Proctor et al., 2011). No 

matter how convincing the innovation is, failing to adhere with these standards and 

regulations can result towards license cancellation (Vavena et al., 2018). Safety and 

efficacy are of great importance for implementation of innovation in healthcare (Guerra-

Bretaña and Flórez-Rendón, 2018).  
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• The results of this study highlights that the factors like cost, resources, and technology are 

more likely to be considered before adopting an innovation. Technologies with low 

investment, and maintenance cost are more likely to be adopted. Further, the technology 

should be compatible, uncomplicated, and accomplish the intended purpose efficiently 

(Thakur et al., 2012). The innovation should offer a relative advantage, enable reinvention 

suiting the user needs, and provide risk-free environment to be adopted successfully 

(Greenhalgh et al., 2004).   

Adopters – This category regards those who may want to implement the technology. The 

implications are: 

• The findings of this research present that healthcare facilities lack proper organizational 

structures making it difficult for the adopters to identify the key decision makers. Also, the 

difference in the opinions of the managerial levels and staff, further creates complexity in 

the adoption behavior. To facilitate the implementation of innovations, organizations 

should strategize clear structures that are more flexible towards supporting devolved 

decision making and develop a systematic plan for implementation of innovations that 

enables the innovators to target the right intended groups (Greenhalgh et al., 2004). Further, 

top level management should maintain a positive relationship with the employees and staff, 

this way the employees would have a clear idea on organization structure (Vogus and 

Welbourne, 2003). 

 

• Most of the respondents in our study lacked knowledge and did not seem to have a clear 

understanding of digital pathology. We observed an acute confusion among the 

respondents regarding the key decision makers. Also, most of the respondent were not 

aware of the emerging technologies in their field of work. Organizations should establish 

an effective communication channels among the department and organizational level. 

Implementation of bottom-up approach would facilitate effective communication and 

bridge the communication gap (Thakur et al., 2012). Moreover, the department heads or 

managers should intend to implement necessary changes by establishing a proper 

communication channel that allows them to identify and communicate the challenges that 

the staff face. Employees should be more open in communicating the problems and 

organization should incorporate strategic vision, effective leadership and data capturing 

methods to assimilate the innovation efficiently (chaudior et al., 2013). 

 

• From the findings it was evident that the respondents were sceptical towards adopting 

technology. However, regardless of individual opinions, employees should be more 

receptive towards the change and enhance their knowledge on the existing advancements 

in their field of work. Medical professionals should assess the possible benefits of the 

innovation on how it would make their job easier and develop a positive attitude towards 

implementing and adapting new innovations (Greenhalgh et al., 2004). Further, the 

adopters and users should be highly concerned towards responsibilities like ethical policies, 

patient safety, and data protection. 
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To summarize the discussions and implications, the main take-aways are: 

• Adoption Rate of Innovation occurs at a different pace and differs from each individual 

and organization.  

• Innovation behaviour in healthcare remains unpredictable and complex. 

• Individual opinions and their knowledge could greatly influencee the decisions making of 

implementing and adopting the innovation. 

• Increasing awareness about digital pathology might change the adoption behavior among 

pathologists.  

• It is extremely important for both innovators and adopters to consider the ethical and legal 

aspects related to healthcare. 

• It would be easier to implement the intended innovation, provided if the facilities are 

already equipped with digital scanners for diagnosing procedures. 

• High complexities in the medical procedures and organization structures hinder 

implementation. 

• Identifying the key decision makers and strategic involvement of opinion leaders and 

champions would further facilitate implementation. 

• The barriers and facilitators identified contributes towards better understanding of the 

factors that are to be focused when implementing an innovation in healthcare. 
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6. Conclusions 
This chapter includes conclusion drawn from literature review, methodology, and data analysis. It also 

contains self-reflection and future work.  

This part of the study summarizes the most relevant findings and analysis, gaps and contributions 

concerning barriers and facilitators as well as the factors for successful implementation. The 

qualitative nature of the study helps in overcoming the challenges faced while implementing digital 

pathology in healthcare sectors. In order to carry out the research, information’s were obtained 

from qualitative data collection methods mainly semi-structured interviews. Hence, this method 

proved to be very effective for identifying the possible limitations and facilitators and therefore, it 

shows the need for further study regarding efficient data collection methods.  

Implementation of the digital technology faces several challenges, but there are also a number of 

facilitators to consider before starting this project. Addressing these challenges and facilitators at 

various levels is likely to make the process go more smoothly, resulting in a productive and long-

term success in the organization. Therefore, aim of the thesis was to identify the barriers and 

facilitators for implementing innovation in pathology and also to identify the factors that should 

be considered for the successful implementation. 

A literature review was conducted to provide an outline of aspects related to the barriers and 

facilitators of adopting digital technology in the field of prostate cancer. The literature review 

provides a relevance of the framework by understanding the medical and scientific dimensions 

that are required for implementation process. The study was conducted in India and Sweden and 

hence it can be determined that this study gives the findings by taking into account the factors 

regarding political, economic and managerial issues faced by healthcare’s in both the countries. A 

thematic review of the case studies yielded the perceived obstacles and facilitators, which were 

used to establish the structure and its influences. 

The results of the case studies led to the division of barriers and facilitators into the themes 

Management, Technology, and Behavior. For example, economic considerations such as costs, 

time, and capital, as well as the fact that adoption of emerging technology requires significant 

initial financing, which most organizations lack, posing a significant obstacle to introducing 

innovation are all barriers to adopting digitalization. Management-related aspects were discussed 

most frequently by respondents, implying that certain obstacles and facilitators play a significant 

role in adopting innovation. From the analysis the relevance of the involvement of organizations 

or the management in the implementation process was observed. The management can affect the 

implementation process both positively and negatively. If the project has to be successfully 

implemented in a healthcare sector, complete involvement of the management is very important.  
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Innovation in healthcare is continuously evolving in this fast-paced environment. Though 

digitalization in healthcare is considered to be very useful for both the healthcare sectors and 

patients, it is still facing many difficulties. When we compare the innovation made in other fields 

of healthcare like radiology, cardiovascular etc., innovation in oncology or pathology department 

is very less. Digital pathology was a very new topic for the research and the authors could not find 

any similar innovative techniques discussed in the healthcare sectors mainly in prostate cancer 

field. This was considered as one of the main limitations of the study during the research.  

The conclusion is based on the aim of the study that is summary of barriers for implementing the 

digitalization in prostate cancer department and also based on the research questions. Thus, the 

crucial factors to be considered for implementing the digital cancer diagnostic innovation are 

concluded below. 

Barriers for implementing innovation are, 

• Financial barriers 

• Implementing new technology is time consuming. 

• Political conflicts 

• Ethical policies 

• Technology limitations 

• Limited knowledge on digital pathology 

• Work experience 

• Fear of losing jobs. 

• Skepticism towards new technology. 

Facilitators for implementing innovation are, 

• Identifying key decision makers 

• Highly effective and cost-efficient technologies. 

• Decrease in workload. 

• High technical accuracy 

• Openness in trying new technology. 

Lastly, this study gives an understanding of improving clinical trials by providing better insights 

on implementation of innovation and implementation strategies. These strategies help in 

implementing innovation in health care. These strategies would also provide benefits to the 

organizations which in turn helps in improving the quality of healthcare sectors.   

Recommendation to the company- the authors recommend the company to approach the health 

centres where the laboratories are mostly digitalised as the pathologists might have a higher edge 

towards the use of technology and might also adopt this innovation very soon.  The company 

should try to reach the health centres that uses the traditional methods once they have a well-



Conclusions 

 
55 

 

established market and have a good brand value as some of the companies might believe the brand 

value more than the technology or the innovation. Collaborating with the existing digital 

technology providers and multinational companies would enable better recognition and provide 

more value by creating trust among adopters and users. Also, the company should consider the 

barriers mentioned in this study and work on the possible facilitator to successfully implement the 

innovation. Further, it is very much vital for the company to assess the key decision makers, 

champions, and opinion leaders who further can influence implementation. The company apart 

from reaching different customers, it should also make sure that adequate support is given to both 

in terms of technology and research.  

6.1  Contributions 

The research field of implementing digital innovation in healthcare has gained more attention in 

the last few years resulting in vast research in this area. However, despite of this research, there is 

still a need for more research to understand the implementation of digital innovation in healthcare. 

In addition, there is not much research on digital innovations related to pathology in clinical area 

of prostate cancer. This study provides new insights for implementation of innovation in healthcare 

in the field of prostate cancer by investigating the factors affecting the implementation of digital 

cancer diagnostic innovation. Further, this study contributes to the field of implementation science 

by highlighting various barriers and facilitators for implanting a digital innovation in healthcare. 

Moreover, this study provides more insights to the healthcare organizations and medical 

professionals aiming to shift from a traditional way of pathology towards digitalization. 

6.2  Self-reflection and Future work 

This study is a starting point for any healthcare sector that wants to implement digitalization in the 

field of prostate cancer. Further studies can be made by mainly focusing on analyzing the 

technology as the intended innovation has numerous advantages over the traditional method. 

Qualitative study is limited to identify an issue in implementation process and do not consider the 

factors resulting for the issue. This study does not discuss on the advantages of implementing the 

intended innovation. For future work comparison between the healthcare sectors with digital 

scanners and healthcare sectors without digital scanners can be made so that a detailed and 

appropriate results for the implementation are obtained. 

This study can be considered as the basic factor to do further research for implementation of 

innovation in health care. The topics for literature review for this study were very less, hence more 

research is needed for such implementation process. When we consider the social and ethical 

factors, we can see that the thesis is mainly focused on more advancement of health care sectors 

in a developed country- Sweden. Further, we can see that developing country like India do not 

have the same possibilities for innovation and medical infrastructure, this study might show the 

inequality in healthcare world-wide. Rather, the study should have showed equal availability, 

possibilities, and advancements in healthcare for everyone. Hence it can be suggested that a 
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comparative study can be further performed to compare these differences in the organizational 

structures, health regulations, and healthcare environment in different settings.  
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Appendix A. Study information sheet  

We would like to thank you for accepting our invitation for taking part in our research study. This 

information sheet explains about the study and what we would like you to do. 

This study aims at identifying barriers and facilitators for the implementation of digital technology 

in the field of prostate cancer. We would like your opinion on how to successfully implement 

digitalization in healthcare sectors and what are the limitations you find in this type of innovation. 

In order to get to know your opinions and suggestions we would like to have an interview with 

you which would approximately take 30-40 minutes. You will be anonymized, and your responses 

will be used only for the research purpose.  

After the end of the thesis, the work will be posted on DIVA portal so that others can access the 

study conducted. But your names will not be shared with anyone.  

We greatly appreciate the time you have made for taking part in this study. If you have any 

questions regarding the study, please feel free to contact us.  

Thank you and regards, 

Marasanapalli, Sai Charan  Saicharan.Marasanapalli.9261@student.uu.se 

Ravichandra, Gowthami  Gowthami.Ravichandra.8900@student.uu.se 

 



Appendices 

 
67 

 

Appendix B. Implementation determinants and outcomes in eight determinant 

frameworks. 
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Appendix C. Five categories of theories, models and frameworks used in 

implementation science (adopted from Nilsen [2015]) 
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Appendix D. Interview guide 

Presentation and introduction of us 

1. Can you provide a brief introduction of you and your working background? 

• Age and Experience 

• Could you take us through your work routine regarding analysing prostate cancer 

biopsies? 

Analysing the Biopsy diagnosing Procedure 

1. What is the current biopsy diagnosing techniques and procedure you use? 

2. What is your view on the existing biopsy procedure? 

• What are the drawbacks of the existing procedure? 

• What are its alternatives? 

3. How many prostate cancer samples per day? 

• How long does it take for you to analyse one patient biopsies? 

• How is your workload? 

Innovation in healthcare 

1.  Do you think there is a need for innovation in the biopsy diagnosing procedure? Why? 

2. Do you think that your organization is open for new solutions?  

3. Are you interested about new solutions? Do you perceive any barriers for introducing new 

solutions? 

4. Who decides on introduction of new solutions in your area of work or organization? 

Introduction of the product (Conclusion) 

1. Are you familiar with digital technology? 

• Who would be more interested in accepting digital techniques solution? 

2. Do you think that a new solution for analysing prostate cancer using this software be useful 

for your work? Why? 

3. Do you identify spontaneously any difficulties with this kind of new solution? 

• What are those? 

 


