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Summary

The health care sector is particularly knowledge-intensive and dynamic. This thesis is about 

knowledge development in health care, and the possible role of politics in organizational 

adaptations.  

The vascular surgical field has experienced a dramatic change from open, often complex 

operations toward increasingly more endovascular treatments internationally. In Norway 

treatment patterns of vascular disease have been insufficiently reported. In addition, 

comprehensive decision-making processes concerning the organizing and provision of 

vascular services have been going on at different health care levels at the South Eastern 

Regional Health Authority (RHA).  

In this thesis I have investigated Norwegian trends in numbers of treatments for abdominal 

aortic and iliac aneurysm repairs and lower extremity revascularisations and amputations 

(including the diabetic prevalence) from 2001 to 2013/2014 (papers I and II). The data in 

these studies were extracted from the Norwegian Patient Registry and analysed through 

quantitative methods. Furthermore, I have explored, described and explained the 

organizational adaptations and their politics related to the vascular surgical field at the South 

Eastern RHA and at Oslo University Hospital from 2007 to 2019 (paper III). This study was 

based on qualitative methods and the empirical material was collected through documents, 

interviews and field conversations.   

Paper I showed that the national incidence rates of intact abdominal aortic and iliac repairs per 

100 000 > 60 years increased from 57.4 to 65.7 (p < .01) while ruptured repairs decreased 

from 19.7 to 9.2 (p < .01)) during the period. The rates of endovascular repairs (EVARs) 

increased from 6.0 to 29.9 (p < .01) in intact- and from 0.4 to 2.5 (p < .01) in ruptured repairs. 

The rates of intact open repairs decreased from 51.4 to 35.8 (p < .01) while ruptured open 

repairs decreased from 19.4 to 6.7 (< .01). Paper II showed that the national incidence rates 

for revascularisations per 100 000 > 60 years increased from 308.7 to 366.8  (p = .02). 

Endovascular revascularisations increased from 142.2 to 243.4 (p < .01) while open 

revascularisations decreased from 158.9 to 98.7 (p < .01). Hybrid revascularisations increased 

from 7.4 to 24.8 (p < .01). Major amputation rates decreased from 87.8 to 48.7 (p <.01) while 

minor amputations increased from 12.3 to 19.6 (p < .01). The diabetic percentages increased 

from 12.2 to 22.3 (p < .01) in revascularisations, from 26.5 to 30.8 (p = .02) in major 

amputations and from 43.0 to 49.3 (p = .13) in minor amputations. The study documented 
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regional variances in the increased use of endovascular treatments, indicating that the 

availability of this technology differed.  

Abdominal aortic and iliac aneurysm repairs were centralized into fewer and larger centers 

across the country. Low volume centers were less likely to adopt endovascular techniques 

compared with high volume centers. The percentage of EVAR’s performed was from 11.1 to 

15.7% higher at the Central, Western, and Northern RHA compared with the South-Eastern 

RHA. Simultaneously two comprehensive decision-making processes concerning the 

organizing of vascular surgical treatments unfolded at two different health care levels at the 

South Eastern RHA. Paper III showed how these decision-making processes were 

characterized by a tug of war between “modernizers” and “traditionalists” and between the 

formal and informal aspects of health policy. The latter aspects played a decisive role. The 

centralizing efforts were revoked at the regional level and at the local level the process is still 

going on.  

Patients in the area of vascular disease require different treatment strategies depending on the 

complexity of their disease. Some patients with aortic disease may require the entire range of 

competence and technology that exists at a regional hospital to survive and have a good 

quality of life afterwards. When patients suffer from peripheral arterial disease they need help 

from district and referral hospitals as well as community-based care, involving a wide range 

of professionals and lay participants.  

The findings indicate that health care planners and professionals need to design a system that 

combine present medical and economic concerns across different health care levels in an 

efficient and appropriate way. It then becomes particularly important to consider the nature of 

the knowledge and technology that are to be used and the different aspects of the politics that 

are involved. By describing trends and by revealing how organizational decision-making 

processes in the vascular surgical field played out, this thesis may increase our knowledge 

about the introduction of new medical and technological developments and how 

organizational adaptations take, and can take, place.  
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1. Introduction 

Over the past 50 years medical and technological developments have characterized most 

medical specialities, including the field of surgery. Open surgery is increasingly replaced by 

minimal invasive treatment in a wide range of specialities (Durko et al., 2018, Landes et al., 

2018, Suckow et al., 2018).   

For many patients, new treatment strategies mean less pain and distress and a shorter hospital 

stay compared to traditional methods and often they also lead to improved cost-effectiveness 

(Fretland et al., 2018, Voigtländer and Seiffert, 2018, Improve Trial Investigators, 2017). 

However, for the hospitals the introduction of new technological treatment options often 

demand technological investments in addition to organizational change. The latter includes 

extensive teamwork across traditional occupational boundaries. Modern hospitals are complex 

organizations where not only medical specialists, but also engineers, physicists and employees 

with IT expertise are equally important (Fosse, 2007). In this perspective, smaller hospitals 

face a number of challenges if they want to introduce the new medical and technological 

examination and treatment options. They must invest significant amounts of money and 

expect high capital costs on a permanent basis. Furthermore, new technological treatment 

strategies often require a high volume of patients to ensure high outcome quality (Holt et al., 

2012, Karthikesalingam et al., 2010) and collaboration between highly skilled experts from 

several specialties (Lindberg et al., 2019, Mørk et al., 2010, Mørk, 2009). Small and medium-

sized hospitals have problems with all of these requirements. 
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 Toward minimally invasive treatment 

The early abdominal endoscopic attempts performed by Kelling in Germany in 1901 and the 

laparo-thoracoscopy performed by Jacobaeus in Sweden in 1910 (Litynski, 1997), are among 

those treatments that contributed to transform the surgical field. The term “minimally 

invasive” was coined in 1986 by the British urologist John Wickham to define a range of 

procedures that involved making very small or no incisions at all for diseases traditionally 

treated by open surgery (Frampton and Kneebone, 2017: 544). In the following, I will look 

closer into some of the surgical specialities that are characterized by a trend from open 

surgery toward minimally invasive treatments. 

In the gastro surgical field, the trend toward more minimally invasive treatments performed as 

image-guided laparoscopic procedures for appendectomy (Bulian et al., 2013, Ingraham et al., 

2010) and cholecystectomy (Alli et al., 2017, Rosenmüller et al., 2007) is prevailing. In the 

United Kingdom for example, more than 95% of adult appendectomies were performed as 

laparoscopic procedures at 154 different hospitals from March to June 2017 (Bhangu, 2020). 

Several studies are currently investigating the potential benefits of laparoscopic interventions 

for more complex gastrointestinal- and abdominal diseases as pancreatic cancer and colorectal 

liver metastasis (Buanes and Edwin, 2018, Fretland et al., 2018, Edwin et al., 2017). 

In the cardio thoracic surgical field patients are treated with percutaneous coronary 

interventions (PCI) (fig 1) instead of coronary artery bypass surgery if their coronary arteries 

are narrowing (Landes et al., 2018, Grech, 2003) or transcatheter aortic valve implantation 

(TAVI) (fig 2) if they have an aortic stenosis (AS) (Durko et al., 2018).  

What all these minimally invasive strategies have in common, are that they require advanced 

technology and a specially educated and trained staff. New imaging techniques have emerged 

and blurred the boundaries between diagnostic and therapeutic work. This has important 



3 
 

implications for many professions (Mørk, 2009, Burri, 2008, Zetka, 2001, Barley, 1986). 

Cardiologists practicing PCI, over the last quarter century, have for example, to a large extent 

replaced artery bypass grafting performed by cardiac surgeons (Christensen et al., 2008).  

Figure 1                                                                                                                                   
Treatment of coronary disease in Norway 1995-2018 
 

 
 
Figure 1: Treatment of coronary disease in Norway 1995-2018. Coronary artery bypass 
surgery (CABG) performed by cardiac surgeons was reduced by 70% from 2004 to 2018, 
while the  catheter based treatment (PCI)1 performed by cardiologists increased exponentially 
in the early two thousand  (Fiane et al., 2019). 1Sources PCI: The Norwegian Cardiological 
Society until 2011, the Norwegian Patient Registry 2012-2017, NORIC 2018. 
Permission to use this figure in the thesis is obtained from the authors of the cited Annual 
Report: Fiane et al. (2019). 

 

Technological developments have had similar impact in the treatment of patients suffering 

from severe symptomatic aortic stenosis. Surgical aortic valve replacement (SAVR) has been 

the traditional standard treatment for these patients. After the first TAVI was performed in 

2002 (Cribier et al., 2002), the number of TAVI procedures has increased dramatically. 

Whilst the very early TAVI procedures were accomplished using an anterograde transseptal 

approach, several other approaches have been developed (transfemoral, transapical, 
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transaortic, trans-subclavian, transcarotid and transcaval). The transfemoral approach is today 

the preferred access route (Barbanti et al., 2017) and during a short period of time, TAVI has 

evolved from a challenging intervention to a standardized, simple and stream-lined procedure 

(Vahl et al., 2016). It has become the standard treatment in patients at increased surgical risk 

and is increasingly being performed in patients at intermediate to low surgical risk 

(Voigtländer and Seiffert, 2018). In Germany (Beckmann et al., 2017) as well as Norway 

(Fiane et al., 2019) (fig 2), TAVI has even outperformed the number of SAVR. The same is 

expected to happen in more and more countries (Durko et al., 2018).  

Figure 2  
Surgical single aortic valve procedures (SAVR/P) (dark blue bars) and TAVI (light blue 
bars) in Norway 2013–2018  

Figure 2: TAVI1 outperformed the number of SAVR/P in Norway in 2017 and 2018. Left panel 
shows absolute numbers, the right panel the percentage of the two groups of procedures 
(Fiane et al., 2019). 1Source TAVI: The Norwegian patient registry.  
Permission to use this figure in the thesis is obtained from the authors of the cited Annual 
Report: Fiane et al. (2019) 

 

The heart team concept has been considered as a fundamental vehicle for obtaining optimal 

clinical outcomes in these patients. Clinical cardiologists, cardiac surgeons, interventional 

cardiologist, imaging experts, anesthesiologists and geriatricians are used as members during 

the pathway from diagnosing, treating and post-procedural management of the patients (Vahl 
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et al., 2016). The presence of a cardiac surgeon is no longer mandatory in the room during 

TAVI procedures, but the cardiac surgeon must be available to manage life-threatening 

complications (Barbanti et al., 2017).   

In the vascular surgical field, which is the focus of this study, we also see a trend from open 

and often complex surgical procedures towards more minimally invasive treatments (Suckow 

et al., 2018, Ultee et al., 2017). In many countries, endovascular interventions are now 

performed more commonly than open surgery for abdominal aortic aneurysms (Dua et al., 

2014, Mani et al., 2013) and peripheral arterial disease (Goodney et al., 2015, Eickmeyer et 

al., 2011). 

By introducing and implementing minimally invasive treatments in surgical fields, we thus 

see a transition from complex, partly traumatizing surgical operations of an “intuitive” nature 

to less invasive and standardized interventions. We are moving into the area of “precision” 

medicine.  

 

 Organizational consequences of the technological developments 

The introduction of the new techniques has made modern medicine into an increasingly cross-

disciplinary science. There are similarities in the way modern hospitals are changing from 

craft-based to corporately managed organizations and how industry replaced traditional crafts 

during the mid-19th century (Fosse, 2007).  

However, as the Harvard Business professor Clayton Christensen (1952-2020) and his 

colleagues have underlined (Christensen et al., 2008), this development is taking place in a 

stepwise way. Even though medicine becomes more technology-based and precise and can 

almost “industrialize” many of its patient treatments, much of medicine is still intuitive and 

practiced in a craft-like manner. In this way modern hospitals are becoming hybrid 
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organizations offering standardized treatments with predictable outcomes as well as 

treatments based on a more craft-based and unpredictable approach. In a craft-based 

organization, the individual’s personal and even “tacit knowledge” (Polanyi, 1966, Polanyi, 

1958) and skills are important while in an industrial organization the professional knowledge 

and competence is more impersonal and systemic (Fosse, 2007). 

As already mentioned, new technology and treatment options require not only cross-

disciplinary cooperation but also; new organizational models if they are to be taken full 

advantage of (Vahl et al., 2016, Hill et al., 2008). Centralization, decommissioning and 

merger of services become keywords when new treatment strategies that require advanced 

technology and collaboration between highly skilled experts from several specialties are to be 

introduced and implemented (Pinheiro et al., 2017, Hill et al., 2008). However, implementing 

structural health system change is often difficult (Choi et al., 2011, Lægreid et al., 2005). It is 

difficult because so many strong interests, both inside and outside the hospital, are associated 

with the status quo. Those who stand to lose from a change have strong interests in fighting it. 

Those who stand to win are often more scattered and many have only a small interest in what 

is to come. According to Nicolini (2007: 29), “there is no change in practice without 

empowerment and disempowerment” while Christensen et al. (2000) have underscored that 

new practices are potentially “competence destroying”. Historically, health care professionals 

and especially physicians, have been key players in either opposing or supporting change 

efforts (Best et al., 2012, Ferlie et al., 2005, Abbott, 1988). In local communities, hospitals 

and health care services provide employment as well as patient and public safety and 

represent symbolic values as pride and security. When such symbols are threatened, it evokes 

strong public sentiment and engagement (Fredriksson and Moberg, 2018, Brown, 2003). In 

Norway, plans to reorganize and merge health care services and small hospitals have met 

resistance and initiated tough conflicts at all the regional health authorities in the country 
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during the past decade. Thus, those who want to bring about a change that may have both 

medical and economic advantages are often facing an up-hill struggle. In such struggles, 

power and politics become important concepts  (Best et al., 2012, Byrkjeflot and Neby, 2008).  

While medicine is continuously developing, it seems vital that health care planners, 

politicians and professionals, but also that the public understand how knowledge 

developments are closely related to and affected by organizational structures and issues. As 

far as I am aware, previous studies have not explored the organizational adaptations and their 

politics related to knowledge development in a specific professional field in the Norwegian 

health care system. The present thesis addresses this gap. The vascular surgical field is 

considered particularly suited for studying such issues. Internationally, treatment of vascular 

surgical patients has changed dramatically after the introduction of endovascular technology 

(Dua et al., 2014, Mani et al., 2013, Goodney et al., 2009) but mapping of national and 

regional treatment trends has been deficient in Norway. In addition, comprehensive decision-

making processes concerning the organizing and provision of vascular services have been 

going on at different health care levels at the South Eastern Regional Health Authority (RHA) 

for several years. To achieve what they believe are medical and economic scale advantages, 

the management at the regional level have tried to reduce the number of regional vascular 

departments and at the local level which is Oslo University hospital, the management have 

tried to merge three former vascular departments.   

 

  About management of vascular diseases 

The vascular surgical field is today classified as a specialty of surgery. Its domain includes 

diseases of the arteries, veins and the lymphatic system outside the heart and brain. Vascular 

diseases are currently managed by various diagnostic procedures, open surgery, radiology 
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guided intervention, pharmacological therapy, as well as non-pharmacological measures as 

smoking cessation, healthy diet, weight loss and regular physical exercise (European Society 

for Vascular Surgery, 2020). Internationally, the vascular surgical field has gradually 

developed from pioneering work at the beginning of the 20th century into the endovascular 

era, due to several technical and medical advances. Below I have listed some of the most 

important developments from the 20th century: 

• The suture technique was developed by the French surgeon Alexis Carrel (1873 – 1944) 
who received the Nobel Prize in Medicine in 1912 “in recognition of his work on vascular 
suture and the transplantation of blood vessels and organs” (Dedichen and Myhre, 2000). 

 
• Angiography was launched by Egas Moniz (1874-1955) and Raynaldo dos Santos (1889-

1970) in Lisbon in 1927-29 (Dedichen and Myhre, 2000). 
 

• Heparin was discovered in 1916 by Jay McLean (1890-1957).This anticoagulant was  
made available for clinical use by Johan Jorpes (1894-1973) in 1936 (Dedichen and 
Myhre, 2000). 
 

• Angioplasty was invented by the interventional radiologist Charles Dotter who reported 
his first case in 1964 and thus pioneered the developments in endovascular treatments 
(Dotter and Judkins, 1964). 
 

• Endovascular aneurysm repair (EVAR) was introduced by Volodos in 1985 (Volodos et 
al., 1991) and Parodi in 1990 (Parodi et al., 1991). 

 
Although vascular techniques were developed before 1910 (Carell, 1902) vascular surgery 

was only sporadically performed in Norway until 1950. When thoracic surgery became a 

subspecialty in 1950, vascular surgery became part of this specialty’s domain. Initially, 

vascular surgery was performed only at larger regional hospitals. As it became more 

standardized, it spread gradually to smaller hospitals across the country. Mainly due to the 

growth in number of patients and the development of diagnostic and treatment options, 

vascular surgery was established as a separate branch specialty under general surgery in 1986 

(Myhre, 2012, Dedichen and Myhre, 2000, Myhre et al., 1993). 
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Internationally, from the mid-1980s, the treatment of vascular disease changed dramatically 

from mainly open surgical procedures to more endovascular interventions (Goodney et al., 

2009) and the roles of both vascular surgeons and interventional radiologists changed. 

Vascular surgeons continued to diagnose and follow up patients postoperatively while the 

interventional radiologists gradually became more involved in the choice of treatment options 

and in performing the treatment. Today this is a teamwork where several treatment options 

comprising both open surgery, radiology guided intervention and conservative treatment are 

discussed. If an interventional procedure is indicated, it is either performed by interventional 

radiologists alone or in collaboration with vascular surgeons. In this way, the interventional 

radiologists have captured some of the turf of the vascular surgeons (Anderson et al., 2004). 

This change towards a multidisciplinary approach to the treatment of vascular disease has 

made adaptations in planning and organization of vascular surgery at national and regional 

levels both necessary and inevitable. Consequently, the endovascular technology has worked 

(and still works) as an “enabler” for personnel and organizational change in the vascular 

surgical field.  

The discipline is called vascular surgery, showing that the treatment of vascular diseases 

traditionally has been surgical. However, the discipline consists of much more than surgery 

(Myhre, 2012). Preventive individual and public health measures to combat modifiable risk 

factors as smoking, diabetes, hyperlipidemia and high blood pressure are important in the area 

of vascular disease (Malyar et al., 2016, Forsdahl et al., 2009). In the diagnostic processes, 

history taking and clinical examinations combined with the use of radiology play a vital role. 

Therapeutically, treatment with medicines is important. Since the 1990s, radiological 

intervention has reduced the volume of (open) surgery (Suckow et al., 2018, Mani et al., 2011, 

Goodney et al., 2009) and changed much of the nature of what is still called vascular surgery. 

Most of the patients with vascular diseases are old (Song et al., 2019, Wanhainen et al., 2019), 
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their conditions are chronic and many of them need long-term follow up after treatment from 

both professionals and lay participants. So far the tradition has been to define many medical 

specialties based on the major therapeutic approach, as in the division between medicine and 

surgery. As knowledge and technology are developing, it may become more relevant to base 

the division on conditions or syndromes of conditions, as Porter and Lee (2013b) and 

indirectly Christensen et al. (2008) have suggested. From this point of view, the discipline of 

vascular surgery could just as well have been redubbed to vascular medicine or even vascular 

care. 

 

 Research objectives – aims of the study 

As previously described, it is necessary for health care planners constantly to consider the 

organization of its practice to achieve medical and economic scale advantages. Thus, health 

care planners need to have information about knowledge developments and they must 

understand how new technology and treatment options require new organizational models if 

these options are to be taken full advantage of. Finally, managers need to be able to carry out 

the required organizational decisions in an efficient way.  

The purpose of this study was to explore, describe and explain Norwegian trends in number of 

treatments in the area of vascular disease and show what the related organizational 

adaptations and their politics have been at a regional and a local health care level. In order to 

do so, I studied the development in treatment of two main diagnoses in the vascular surgical 

field, namely abdominal aortic and iliac aneurysms and peripheral arterial disease in the lower 

extremities. Furthermore, I studied the local and regional decision-making process concerning 

the organizing of vascular treatments at the South-Eastern RHA.  
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The research objectives of the various papers comprising this study were: 

1. To describe Norwegian trends in numbers of treatments for intact and ruptured 
abdominal and iliac aneurysms at national and regional levels from 2001 to 2013 
 

2. To describe Norwegian trends in numbers of lower extremity revascularisations and 
amputations and the diabetic prevalence in these treatments from 2001 to 2014 
 

3. To explore, describe and explain the organizational adaptations and their politics related 
to the vascular surgical field at Oslo University Hospital and at the South Eastern RHA 
from 2007 to 2019 
 

By describing trends and by revealing how organizational decision-making processes in the 

vascular surgical field played out, the aim was to increase the knowledge on the introduction 

of new medical and technological developments and how organizational adaptations take, and 

can take, place.  

 

 Outline of study 

Section 2 provides the context of the study. Initially, this section gives a brief review of 

literature and recent research connected to the main research objectives of paper I and paper 

II, abdominal aortic and iliac aneurysms and peripheral arterial disease in the lower 

extremities. Then the text presents the Norwegian health care system in a past and present 

perspective. Section 3 is about key concepts and theoretical perspectives related to the “power 

and politics” of health care systems and recent international strategies in health care 

organizing. Section 4 describes the research methodology I have used in the study and the 

methodological considerations of the individual papers. Section 5 presents the results from the 

three papers while section 6 provides the discussion of findings/analyses. In the end of this 

section, I present contributions, implications and limitations of the study on a general level. 

Section 7 is about the ethical considerations related to this study. Finally, section 8 presents 

the conclusion and suggests future steps.  
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2. The context  

 Abdominal aortic and iliac aneurysms 

The word aneurysm derives from the Greek ανɛυρυσμα (aneurusma), meaning widening, and 

can be defined as a permanent and irreversible localized dilatation of a vessel. When the 

abdominal aortic diameter is more than 3 cm or more than 50% larger than normal it is 

considered to be aneurysmal. The threshold for considering elective abdominal aortic 

aneurysm repair is recommended to be > 5.5 cm diameter in men and > 5.0 cm in women. 

Although an aneurysm occurring in any portion of the infradiaphragmatic aorta could be 

termed an abdominal aortic aneurysm (AAA), common practice restricts this definition to an 

aneurysm of the infrarenal (situated or occurring below the kidneys) aorta (Wanhainen et al., 

2019, Sakalihasan et al., 2018). In paper I (Wendt et al., 2016), aneurysms of both the 

abdominal aorta and iliac arteries (located in the pelvis) were included. 

The dilatation of the aorta is a consequence of arteriosclerosis and calcification of the vessel 

wall, causing the wall to lose its elasticity. Male sex, increasing age, smoking, hypertension, 

family history of AAA and atherosclerotic disease are among the main risk factors associated 

with AAA (Sakalihasan et al., 2018, Forsdahl et al., 2009). AAA prevalence varies between 

different countries, but it is approximately between 1.5 and 3% among men. In Norway, it is 

estimated to be around 2.5% (Frønsdal KB, 2020). Women have a lower AAA prevalence 

than men. A recent meta-analysis of publications between 2000 and 2015 indicates that the 

pooled prevalence of AAA in women over 60 years was 0.7 % (Ulug et al., 2016). In our 

study from Norway about trends in abdominal aortic and iliac repairs from 2001 to 2013, the 

proportion of men vs women in the total study population was 82.9% vs 17.1% (Wendt et al., 

2016).   
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The first historical record about AAA repair is from Ancient Rome in the 2nd century AD.  

The Greek surgeon Antylles tried to treat the AAA with proximal and distal ligature, central 

incision and removal of thrombotic material from the aneurysm (Westaby and Bosher, 1997). 

Despite many attempts, centuries should pass before the first successful AAA repair was 

performed. In the late 1940’ies, a few successful treatments with cellophane wrapping of the 

aortic aneurysm were reported. Also Albert Einstein had a wrapping of his AAA performed in 

1949, he died of a ruptured aneurysm 6 years later (Cervantes, 2003). 

Endo-aneurysmorrhaphy, first described by Rudolph Matas in 1888 (Trotter, 2010), made it 

possible to repair an aneurysm by opening the sac and suturing its walls to restore the normal 

dimension to the lumen of the artery. In the first part of the 20th century vascular techniques 

were further elaborated simultaneously as angiography and heparin became available. It was 

now possible to repair an AAA by anastomosis of a synthetic conduit to the aorta just 

proximal and distal to the AAA, thereby preserving forward blood flow (Dedichen and 

Myhre, 2000, Creech, 1966) (fig 3). 

In 1952 a French surgeon, Charles Dubost reported the first successful open AAA repair with 

homograft replacement (graft from a deceased human donor) (Dubost et al., 1952). Leif 

Efskind performed the first resection of an AAA with homograft in Norway in 1956 at 

Rikshospitalet in Oslo (Dedichen and Myhre, 2000). Aside from the development of different 

types of conduit material, open AAA repair has remained almost unchanged to the present day 

(Schanzer and Messina, 2012). 
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Figure 3 
Open abdominal aortic aneurysm repair 

 

Illustrations courtesy of the Society for Vascular Surgery (SVS, 2004) 

 

A dramatic shift in the management of AAA happened when Volodos (in 1985) and Parodi 

(in 1990) reported their first endovascular AAA repair (EVAR) (Volodos et al., 1991, Parodi 

et al., 1991) (fig 4). These pioneering treatments marked the beginning of minimally invasive 

AAA repair as an alternative to open surgical repair. Developments in catheter-based, 

endovascular techniques have led to a substantial increase in the proportion of AAAs 

managed electively with EVAR worldwide (Suckow et al., 2018, Mani et al., 2011). In 2006, 

only 15 years after the publication of the initial EVAR reports, 21 725 EVAR procedures 

were performed in the United States. This was more than 70 % of the total AAA repairs in the 
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region (Schwarze et al., 2009). Also trends in EVAR for ruptured abdominal aortic aneurysm 

have increased whilst trends in numbers of open surgery for ruptured aneurysms and those 

considered nonoperative in this group have decreased (Park et al., 2013). 

In Norway, EVAR was introduced at the St. Olavs hospital in Trondheim in 1995 (Dedichen 

and Myhre, 2000). In 1996 interventional radiologists and vascular surgeons at the 

Intervention Centre at Rikshospitalet began performing EVAR’s at the first combined surgical 

and radiological suite in the country (Fosse, 2007).  

Compared with elective open repair, several studies have demonstrated lower short-term rates 

of death and complications with EVAR (United Kingdom EVAR Trial Investigators, 2010, 

Lederle et al., 2009, Blankensteijn et al., 2005). The Dutch Randomized Endovascular 

Aneurysm Management (DREAM) trail, reported similar rates of survival after six years 

between elective endovascular and open repair while the rate of secondary interventions was 

higher for endovascular repair after four years (De Bruin et al., 2010). Another long-term 

comparison (up to nine years) between the two methods showed a convergence of survival 

curves between open and endovascular repairs. A likely explanation is that the perioperative 

deaths after open repair tended to be among the most frail patients while the deaths in these 

patients occurred later in the endovascular group (Lederle et al., 2012). In a 15 year follow up 

of the UK EVAR trial 1, Patel et al. (2016) reported that the early advantage of endovascular 

repair had disappeared by six months, and from eight years onward the open repair group had 

better survival. The endovascular group had increased risk of aneurysm rupture and cancer, 

affecting late total as well as aneurysm specific mortality. 
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Figure 4 

Endovascular aneurysm repair 

 

This image is a work of the National Institutes of Health, part of the United States, 
Department of Health and Human Services. As a work of the U.S. federal government, the 
image is in the public domain (Wikimedia, 2020). 

 

The EVAR trial 2 (Greenhalgh et al., 2005) showed that EVAR did not improve survival over 

no intervention in patients unfit for open AAA repair and EVAR was associated with a need 

for continued surveillance and reinterventions, at substantially increased cost.  

There is an increasing concern about radiation exposure from CT scan surveillance 

(Motaganahalli et al., 2012) which is performed more often in the endovascular group. 

Ultrasonography and other implantable sensor devices have the potential to reduce 

postoperative imaging requirements (Milner et al., 2006). 
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A large international cohort from 11 countries with data on primary AAA repair for the years 

2005-2009 and 2010-2013 showed that the number of EVAR procedures exceeded the 

number of open procedures in the second period. Peri-operative mortality (within 30 days) 

after EVAR decreased while peri-operative mortality for open operations increased (Budtz-

Lilly et al., 2017).  

Compared with open repair at three years, endovascular repair of suspected ruptured AAA has 

been associated with a survival advantage, a gain in quality adjusted life years, similar levels 

of reintervention, reduced costs and increased cost effectiveness (Improve Trial Investigators, 

2017). 

According to the recent guidelines from European Society for Vascular Surgery (ESVS) 

(Wanhainen et al., 2019) and the Society for Vascular surgery (SVS) (Chaikof et al., 2018), 

EVAR is the preferred treatment for elective patients presenting with anatomically suitable 

infrarenal aneurysms. A similar advice is made for ruptured infrarenal aortic aneurysms. The 

UK National Institute for Health and Care Excellence (NICE) committee caused large 

endovascular controversy when they in an advisory guideline (NICE, 2018) recommended 

that patients with unruptured aneurysms should not be offered EVAR if surgical repair was 

suitable. They also claimed that EVAR was only effective for certain ruptured abdominal 

aortic aneurysms. They based their advices on the EVAR 1 and 2 trials (Patel et al., 2016, 

Greenhalgh et al., 2005). A newly published guideline from NICE is slightly modified 

compared with the draft and do not completely rule out EVAR. However, the 

recommendation is still an open repair first strategy for unruptured AAAs, unless open repair 

is contraindicated (NICE, 2020). According to Powell and Wanhainen (2020: 7), the 

differences between the ESVS 2019 and NICE 2000 Guidelines for AAA, can be explained, 

at least in part, by their differing perspectives, methodologies, and quality assurance.  
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The relationship between volume and outcome is well established in complex vascular 

surgical procedures (Holt et al., 2012, Holt et al., 2007). According to the recent guidelines 

from ESVS, AAA repair is recommended only in hospitals performing at least 30 elective 

cases per annum, whether by open or endovascular repair. These guidelines are the first to be 

drafted with input from patient representatives. This indicates that assessment tools measuring 

quality of life and satisfaction after treatment can become important adjuncts to morbidity and 

mortality when considering the benefits of one treatment method as opposed to the other 

(Wanhainen et al., 2019). National AAA screening programs with ultrasound for men aged 65 

years are implemented in Sweden, Germany, United Kingdom and in the US (Frønsdal KB, 

2020). Evaluations of the programs in the United Kingdom (Jacomelli et al., 2016) and in 

Sweden (Wanhainen et al., 2016) have showed that this is an effective preventive and also 

cost-effective health measure. 

 

  Peripheral arterial disease 

Peripheral arterial disease, which is the theme of paper II, is one of the most global prevalent, 

morbid, and mortal diseases (Song et al., 2019, Fowkes et al., 2013, Hirsch and Duval, 2013). 

The disease affected almost 237 million people in 2015, among whom 73% were in low-

income countries. The prevalence of the disease was higher in high-income countries than in 

low and middle-income countries at older ages. Worldwide 52.2% of people with peripheral 

arterial disease were women (Song et al., 2019). In addition to age, the major risk factors 

associated with the disease are smoking, history of concomitant cardiovascular diseases, 

diabetes, hypertension, and hypercholesterolemia. Peripheral arterial disease is reported to be 

more pronounced in people with lower socioeconomic status (education and income) (Kröger 

et al., 2009). Smoking relates to atherosclerosis of proximal segments, diabetes to that of the 

distal segments (Haltmayer et al., 2001). Peripheral arterial disease is more severe and 
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progresses more rapidly in diabetics than in non-diabetic individuals. These patients are also 

at higher risk for lower extremity amputations and re-amputations (Malyar et al., 2016, Marso 

and Hiatt, 2006).  

Most patients with peripheral arterial disease are asymptomatic, approximately 3-4 out of 5 

patients (Norgren et al., 2007). Their disease is detected either by a low Ankle Brachial Index 

(ABI) (< 90) or no pulse. Symptomatic peripheral arterial disease is usually categorised into 

intermittent claudication (IC) and critical limb ischemia (CLI). The most common symptom 

of peripheral arterial disease of the lower extremities is claudication or pain while walking. In 

late stages of the disease, this may even occur during rest. Other symptoms include cold legs 

or feet, changes in skin color, numbness, cramping or weakness of the legs and non-healing 

ulcers (Aboyans et al., 2018). If left untreated, insufficient blood flow to the extremities (fig 

5) may cause gangrene (tissue death) which requires amputation (Malyar et al., 2016). 

According to recent guidelines from European Society for Cardiology (ESC) and ESVS, the 

initial approach to the treatment of limb symptoms should focus on structured exercise to 

improve walking distance and quality of life, and in selected patients, pharmacotherapy to 

treat the exercise limitation of claudication (Aboyans et al., 2018). 

Although Carell (1902), through his experimental work developed basic techniques for 

vascular surgery before 1910, these techniques were only used to a small extent in clinical 

practice before 1950. The Portuguese surgeon Cid dos Santos (1947) performed the first 

successful endarterectomy on a superficial femoral artery in 1946. As these advances became 

known, also surgeons in Norway began with more systematic interventions on the vascular 

system. Carl Semb (1895-1971) and Frank Bergan (1909-1985) at Ullevål hospital performed 

the first endarterectomy in the country in 1955. In the first 52 patients that were treated with 

lower extremity endarterectomy, Semb (1958) reported palpable foot pulse in about half of 

the patients postoperatively.   
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Figure 5 
Major arteries serving the lower limb 

 

Source: (Betts et al., 2013)  Licensed under a Creative Commons Attribution License 4.0 
license, no changes are made to the heading or the illustration. 

 

Since these early treatments, the techniques on revascularizations have evolved dramatically. 

Dotter and Judkins (1964) introduced percutaneous transluminal dilatation with guidewires 

and catheters while (Gruntzig and Hopff, 1974) introduced the balloon dilatation catheter a 

few years later. Percutaneous transluminal balloon angioplasty with and without insertion of 

stent has gradually become an accepted mode of treatment for stenotic lesions and has now 

assumed a dominant position in the treatment of peripheral arterial disease. The concepts for 
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restenosis prevention by drug eluting balloons and stents are under systematic investigation, 

and data from several randomized trials up to 24-months follow-up show promising results. 

These technologies are further refined to reach long-term vessel patency and improved 

clinical outcomes (Aboyans et al., 2018, Lindquist and Schramm, 2018) .  

Despite the dramatic developments in treatment options for peripheral arterial disease, lower 

extremity amputations remain the inevitable endpoint for many of these patients (Malyar et 

al., 2016, Moxey et al., 2011).  

The International Consortium of Vascular Registries (ICVR) reached a consensus agreement 

for registries evaluating peripheral arterial revascularisations among 14 countries in 2018 

(Behrendt et al.). A global harmonisation will make it easier to collaborate and enhance the 

development of world evidence. 

 

  The Norwegian health care system  

 Historical background 

In the late 1800s and early 1900s, amalgamations of voluntary associations, municipalities, 

and counties ran most hospitals in Norway. The state had neither the mandate nor the capacity 

to control them. Thus, the hospitals became rather autonomous actors characterized by 

localism and parochial interests. Gradually, the state began to influence the building, 

financing and regulation of the activities of the hospitals (Byrkjeflot and Neby, 2008, Grønlie, 

2006). The medical insurance scheme that was introduced in 1909 (in effect in 1911) and 

made mandatory for all in 1957 provided in practice free hospital care for covered patients 

and guaranteed basic income in case of income loss due to ill health. Hospitals running costs 

(including some of the capital costs) were financed by specialty-dependent per diem 

reimbursements from public medical insurance funds; capital costs were increasingly covered 
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by the hospital owners. At first patients paid 60% of the insurance premiums, a share that 

gradually was reduced. From 1971 the insurance financing was integrated into the public 

social security system and people’s contributions became in practice tax-based, and 

progressive. From 1970 reimbursement rates to hospitals were substantially increased; in 

practice they also covered much of the capital expenses. This led to a substantial hospital 

expansion, and soon also to a cost growth causing attention by the central authorities. In 1980 

the reimbursement financing system was replaced by a block grant system and tighter state 

control with hospital operations (Sperre, 2020, Byrkjeflot and Neby, 2008, Grønlie, 2006). 

Under the old per-diem based financing system, rate differentiation made it possible for the 

state to influence hospital development more directly. The state also used the old public health 

law (1860) to approve new building and equipment plans and to control the planning of 

hospitals. In 1933 it started work on a national hospital plan. The Second World War stopped 

this work for a long period and a separate hospital law was not enacted until 1969, and the 

plan was finalized in 1975. However, before the enactment of the law and the approval of the 

plan, some of what was to come was anticipated and followed up. This was especially the 

case for the hospital structure where a centralization was cautiously started (Byrkjeflot and 

Neby, 2008, Grønlie, 2006, Berg, 2006). 

The Hospital Act of 1969, and especially the White paper of 1974 (approved by Parliament in 

1975), provided the premises for a more structured hospital, and general health, policy. By 

dividing services into primary, secondary, tertiary etc. services, the government wanted to 

streamline the health care system, almost to the point of making the geographical distribution 

of services into a “mathematical” question: The size of the catchment areas should, to some 

extent, determine the location of the various services. Services should be decentralized as far 

as it was medically sound. In this way the planners hoped to win support for the plan also 

from the less densely populated areas of the country. The political responsibility for service 
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provision was placed with the 19 counties, but these were still dependent on the government 

as provider of funds (Magnussen et al., 2007, Grønlie, 2006). The normative premises behind 

the plan were, at the general level, increased territorial equality and improved quality, but the 

most effective motivation for the plan was to contain the hospital and general health system 

cost growth, and to make it more cost-efficient. The latter purposes became increasingly 

emphasized into the 1980s. The introduction of the block grant financing system for hospitals 

in 1980, mentioned above, is the most important, and visible, expression of this. The strict 

cost containment policy of the first half of the 1980s was replaced by a laxer policy in the late 

1980s (Grønlie, 2006, Berg, 2006).  

It was first and foremost growing hospital waiting times that made the central politicians relax 

the strict cost containment policy. However, they were also increasingly concerned about 

other goals, particularly quality and equity. This reflected the growing strength of the 

consumer movement. In the health sector this led to a fast-growing concern about patients’ 

rights. Complaints about physicians and hospitals grew rapidly in the 1980s. To some extent 

developments within medicine, especially health services research and clinical epidemiology, 

also contributed to this development. Medicine began to look, also in the eyes of many 

physicians, as less than excellent (Byrkjeflot and Neby, 2008, Berg, 2006).   

In the 1990s the state again introduced stricter cost control measures. The block grants did not 

increase as much as before and the state became more reluctant to finance the cost overruns. 

However, it also began to try out more sophisticated outcomes-oriented ways of financing 

health care, especially hospital care. Inspired by the Diagnoses Related Group (DRG) 

financing system, developed by researchers at Yale University and introduced for Medicare 

and Medicaid financing in the United States in 1983, the government started to test out similar 

systems in some counties in Norway in the early 1990s. This led to the introduction of DRG-

based financing for somatic hospitals from the summer of 1997. The DRG financing should 
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amount to about 30 percent of the financing of hospitals. The rest should continue to come as 

block grants, but the grants should be more strictly based on the objective needs of the 

counties, like population size and some other need sensitive indicators (Torjesen et al., 2017, 

Byrkjeflot and Neby, 2008). The block grant system should inspire hospital managers to 

become more oriented towards outcomes. Resistance from clinicians and local stakeholders 

thwarted the directors’ ability to achieve much. With DRG financing they, but also clinicians, 

would be more directly pressed to take outcomes, medical as well as economic, more 

seriously. However, the counties as hospital owners, and the hospital directors, had to struggle 

to achieve the hoped-for results. Local, or parochial, politics continued to frustrate national 

politicians and, not least, Finance Ministry administrators. Thus, from the mid-1990s an 

increasing number of central (health) policy leaders began to see the local politicians and 

other local stakeholders, clinicians included, as the key problem. They argued that hospital 

management had to be depoliticized, i.e. professionalized. However, to professionalize 

management one had to give them more freedom from political interference. This was 

impossible to achieve at the local level. It would be easier at the national level, many thought. 

Central politicians would have greater distance to the local stakeholders and less distance to 

experts based in the ministries. Gradually, the idea matured that by nationalizing the hospitals, 

and by organizing them as semi-independent enterprises managed by non-political boards and 

professional directors, economic and other types of goal attainment could be improved.  

Already in 1992-93 the Labor minority government had officially launched goal- and result-

oriented management as the official new form of public management and governance. This 

created an important part of the foundation for the acceptance of the hospital reforms that 

were enacted in 2001 and introduced from 2002. The responsibility and the ownership for the 

Norwegian hospitals were transferred from the counties to the central government and 

organized through 5, later 4 (2007) regional health authorities. These were again divided into 
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local health enterprises. Norway had by now come to embrace much of what had for some 

time been called, and promoted, as New Public Management (NPM). (Byrkjeflot and Neby, 

2008, Grønlie, 2006, Berg, 2006, Lægreid et al., 2005)   

However, it was not enough just to change the structure of the hospital system to make it 

function more efficiently. The new managers had to make the clinical processes function 

more rationally, both medically and economically. For this purpose, clinical pathways became 

a watchword. These had been introduced internationally since the 1980s (Rotter et al., 2012) . 

The idea of pathways is basically an industrial idea. Pathways resemble the assembly lines in 

manufacturing companies, though we are in the clinic talking more about “reduction”, than 

production: Pathology is to be identified and then, step by step, reduced or removed. This idea 

first took hold in hospitals, where it was ambitiously implemented through shielded day 

surgery clinics, but later also introduced for more complex problems, like cancer treatment 

and even psychiatry, though in less shielded ways. Since pathways “should” encompass more 

than just the treatment in hospitals, ideas were launched to make pathways that cut across the 

deep organizational and cultural barriers that existed between hospitals and primary care. For 

this purpose, the so-called Coordination Reform (Helse- og omsorgsdepartementet, 2011) was 

launched in 2012 in an attempt to integrate activities between organizational levels. Through 

this reform the NPM-inspired state, with its ambitious, modernizing bureaucrats, was able to 

gain more control also over the municipally, and politically, managed primary care sector. In 

this manner Norway took steps to get closer to a real, integrated National Health Service.  

Clayton Christensen (2008) has in an interesting way pointed out why the dominance of 

industrial ideas (NPM ideas) in the thinking about health care reforms disregard the present 

nature of medicine and health care. Parts of medicine have become very precise and make the 

industrial pathway relevant. Other parts are less developed and need other organization 

designs. When conditions are loosely diagnosed by symptoms and treated with therapies of 
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unclear efficacy, then treatment must be provided through intuitive medicine, according to 

Christensen et al. (2008). In this phase highly trained and expensive professionals solve 

medical problems through intuitive experimentation and pattern recognition in more shielded 

surroundings (Christensen et al., 2008). This is a point that is very relevant for my study about 

the fate of vascular surgery, or medicine, or care, in a region and city of Norway. I will return 

more profoundly to these aspects of health care organizing in section 3. 

 

 The present situation  

Norwegian health care policy has become increasingly ambitious during the past decades. 

This is especially evident on the benefit side. It is an explicit health policy goal to achieve 

full, equal and almost free access to health care at all levels of the health care system for the 

Norwegian population (Sperre, 2020). This care is also, when accessed, to be provided at the 

highest level of international quality. The health care system’s internal goals reflect national 

pride: Norway wants to be one of the most knowledge based, modern and successful countries 

in the world.  

Even though most of the hospitals in Norway are public, there are also some non-profit and 

for-profit facilities. These can have agreements with the RHA’s and are paid completely or 

partially through block grants or the DRG system. Not-for-profit private hospitals accounted 

for 5% of overnight hospital stays in 2017. The for-profit hospital sector covered 6.5% of 

daytime stays. About 10% of the population (500 000) have some private insurance, for 

quicker access to elective services and greater choice of private specialists (Sperre, 2020). 

On the cost side, the first and “static” goal for the health care providers is to keep within the 

budget. Then comes the more dynamic cost goal of increasing, or optimizing cost-efficiency 

(Det kongelige helse- og omsorgsdepartementet, 2019-2020). Like most industrialized 
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countries in the world, one of the main challenges for the health care system is the growing 

“surge” of aging people. Compared to younger and middle-aged people, older people have 

increased morbidity and need for care and will inevitably put the health care system under 

pressure. The number of people 70 years or older in Norway is expected to increase from 

12.4% (0.67 million) to 23.0% (1.40 million) in 2060 (Statistisk sentralbyrå, 2020).   

Regarding the goal of equitable health care, Norway has a challenging geography. The 

country has a population of 5.4 million inhabitants and about 50% of them live in the area of 

the South-Eastern RHA. Large parts of the country are sparsely populated and in some 

regions, travel distances to even small hospitals are several hours (Lindahl, 2016: 202).   

The previous subsection showed that it has been difficult to achieve a balance between central 

control and decentralized autonomy in the Norwegian health care system (Grønlie, 2006).  

One intention behind the Hospital reform of 2002, was to put politicians at arm’s length 

distance by excluding the regional counties from the decision-making process and regional 

party politicians from the boards of hospitals (Byrkjeflot and Neby, 2008, Berg, 2006). But 

politics have not disappeared from the scene.  

To realize medical and economic advantages of the current supply side developments, the 

regional health authorities have attempted to close various local health services and 

concentrate the services to more central areas. When localization issues are placed on the 

agenda, local politicians and pressure groups are alerted and do what they can to influence or 

reverse decisions (Lægreid et al., 2005). Thus, during the past decades, plans to reorganize 

and merge small hospitals, maternity services, and other health care services, have 

encountered resistance from various stakeholders in the affected local communities. In the 

past years, tough conflicts regarding reorganizing plans have unfolded at all the regional 

health authorities in the country.  
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The causes of such conflicts are complex. The local population fear that closure of local 

health services will put their lives and health at risk. They are also anxious that such measures 

may lead to unemployment and even threaten the very existence of their community. 

Professionals also get involved in such processes. Midwives for example, have argued against 

the closure of local maternity facilities emphasizing the complication risks for mother and 

child if the travel distance to a maternity ward is too long (Sandberg, 2019). Local politicians 

in turn, not only fight for their local hospital or service, but may also try to maximize political 

support (votes) by making dramatic claims about the possible consequences of e.g. the closure 

of a local hospital or a special service at such a hospital (Williams, 2015, Kydland and 

Prescott, 1977). In Norway, they have involved Parliament politicians who again have put 

pressure on the Government or the Minister of Health. In a few cases local stakeholders have 

succeeded with such strategies: They have got the minister to overrule decisions of the 

regional boards (Lægreid et al., 2005).  

A national strategy for health information technology is to provide efficient and secure 

electronic exchange of patient information between all relevant parties within the health and 

social services sector (Sperre, 2020). This strategy has the potential to increase patient safety 

and make data extraction for quality improvement at local and national levels more complete. 

However, the plan is not yet fully integrated and health care providers still complain about 

digital systems that do not communicate well (Direktoratet for e-helse, 2020, Seehusen, 

2019).  
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3. Theoretical perspectives  

“Power and politics” are important concepts related to management and decision-making in 

health care systems (Gore and Parker, 2019). This is not least the case when organizational 

change is impending (Garpenby and Bäckman, 2016, Williams, 2015). In the following, I will 

draw on various theoretical perspectives to increase our understanding of these topics. The 

first part of this section focuses on power and politics related to health care systems, the 

second part on recent strategies in health care organization. 

  

 “Power and politics” in health care systems 

Most people have an intuitive notion of what power means, but power has no single, agreed-

upon definition.  The German sociologist Max Weber (1919: 180) defined power as “the 

chance of a man or of a number of men to realize their own will in a communal action even 

against the resistance of others who are participating in the action”. In “The concept of 

Power”, the American political scientist Robert A. Dahl (1957: 201) proposed a slightly 

different definition: “A has power over B to the extent that he can get B to do something that 

B would not otherwise do.” Even though many sociologists and political scientists accepted 

these definitions as a basis for understanding power in society, many also considered these 

definitions as too narrow and incomplete. Among these we find the British political and social 

theorist, Steven Lukes (1974). He developed an influential 3-layer theory about power:  

1. Decision making (direct power) 
According to Lukes (1974) the first layer examines how power is gained through winning the 
argument/discussion, similar to the way Dahl (1957) describes it. Pluralists have adopted this 
approach and argue that power is related to the outcome of a decision-making process. 
 
2. Agenda-setting (political power) 
The second layer adds a more subtle dimension to power as proposed by theorists such as 
Bachrach and Baratz (1962). Power is not just about decision making. It is also about 
preventing that decisions are made or reducing the choices which are considered. Thus, the 
ability to control the agenda of a debate becomes important. Actors who have the power to set 
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the political agenda also have the power to determine what can, and more importantly, cannot 
be discussed.  
 
3. Shaping desires (normative power) 
Lukes’ third layer is about manipulation of interests and is the most difficult layer to detect. It 
allows one to influence people's wishes and thoughts, even making people want things 
opposed to their own self-interest. 
 
  
The French historian and philosopher Michael Foucault (1926-1984) challenged the idea that 

power is wielded by people or groups (subjects) and called for a more relational view of 

power. He suggested that power resides between individuals, actors and organizations and is 

diffused and embodied in discourse, knowledge and “regimes of truth”. Foucault asserted that 

power is everywhere, because it comes from everywhere (Foucault, 1991, Foucault, 1990). He 

considered knowledge and power as indissoluble joined : “The exercise of power perpetually 

creates knowledge and, conversely, knowledge constantly induces effects of power”(Foucault, 

1980: 52). Foucault pointed to a new kind of “disciplinary power” that had been developed in 

prisons, schools and mental hospitals in 18th century Europe. The Panopticon, was a design 

for a prison produced by Jeremy Bentham in the late eighteenth century which grouped cells 

around a central viewing tower. Since inmates never knew when they were observed, they had 

to behave as if they were always seen and observed. This system of surveillance no longer 

required force or violence, as people learned to discipline themselves and behave in expected 

ways (Townley, 1993, Foucault, 1991, Foucault, 1990). Foucault used this as a metaphor for 

the operation of power and surveillance in contemporary society, and explained how 

disciplining and normalizing mechanisms served to produce “docile bodies” (Foucault, 1991).  

An important feature of Foucault’s theory is that where there is power there is also always 

resistance which means there is always a possibility that power and force relations will 

change in some way. Foucault also held that power can be a creative, empowering and 

positive force (Foucault, 1991, Foucault, 1990).  
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Lukes and Foucault have both had a great impact on later writers on power within 

organizational systems. Hardy (1996: 8) for example, have underlined that power is 

embedded deep within the organizational system as part of the unconscious acceptance of the 

values, traditions, cultures and structures of a given institution. In this sense, power is not easy 

to identify. Fleming and Spicer (2014) have reviewed and evaluated the concept of power in 

management and organization science from 1947 to 2011. In order to organize this literature, 

they developed a framework that identified four faces of power (coercion, manipulation, 

domination, and subjectification) and four sites of power (power enacted “in”, “through”, 

“over” and “against” organizations). They concluded that power is inescapable present in 

organizations. However, its presence and effects must often be inferred from the social 

processes and forms in and around organizations. Gore and Parker (2019) were also in line 

with these views, in their analyses about power and politics in health policies and systems. 

They stated that power is relative and relational in these settings as well. Power manifests 

itself at levels ranging from policy decision-making to the local implementation of 

interventions.  

Power and politics are closely intertwined, and I will now turn towards the concept of politics. 

According to Bacharach and Lawler (1980), politics in organizations involve the tactical use 

of power to retain or obtain control of real symbolic resources. When thinking about the 

concept of organizational politics in a healthcare context, Waring et al. (2018) have suggested 

that it is useful to distinguish between the formal politics of government, politicians, policy-

making and regulation, and the informal politics, such as competing interests, powerful 

coalitions and resistant groups. It is well recognized that the formal and informal aspects of 

politics often interact not least when health care reforms are placed on the agenda (Werntoft 

and Edberg, 2015, Williams, 2015).  
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In Norway as in other Western countries, the formal aspects of health policy has been shaped 

through factors as state institutions and political history, through relations between state and 

society and through relations within society (Gore and Parker, 2019, Torjesen et al., 2017, 

Grønlie, 2006). The informal aspects are connected to a wide range of contextual factors  

including internal as well as external stakeholders (Byrkjeflot and Neby, 2008, Lægreid et al., 

2005). Historically, healthcare professionals have had the power to resist or reverse reforms 

that threaten established ways of working (Best et al., 2012, Waring and Currie, 2009, Ferlie 

et al., 2005). 

Langley et al. (2019: 707) used the label “competitive boundary work,” to describe “how 

people defend, contest and create boundaries to distinguish themselves from others to achieve 

some kind of advantage”. When disciplinary boundaries are blurred this often evokes 

tensions, as disciplines may claim  “ownership” of the treatments and of the patients eligible 

for them, arguing that others are less competent to perform them (Mørk, 2009: 3). Professions 

who control a domain often argue that they have superior competence to treat the patients 

and/or use a specific technology, while new disciplines tend to emphasize similarities in tasks 

and responsibilities (Bach et al., 2012, Sanders and Harrison, 2008). In their study from the 

health sector in the United Kingdom, Ferlie et al (2005) found that social boundaries in terms 

of strong professional roles and identities, and cognitive boundaries in terms of different 

knowledge bases and research cultures, retard spread of innovations. Different professional 

groupings literally talk past each other. Such social and cognitive barriers may even be 

present in different segments within the same profession. According to Ferlie et al (2005), 

such differences can only be overcome through social interaction, trust and motivation and 

they are rarely defeated if there is a history of distrust. 

Politicians are key participants when it comes to priority settings in public health care. But 

their influence might also be negative and unwelcome, seen from a utility-making planner’s 
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point of view. Politicians are afraid of being scrutinized by media and to be turned into 

scapegoats in priority discussions. Thus, they may get influenced by public opinion to oppose 

change (Williams et al., 2017, Werntoft and Edberg, 2015).  

Even though public participation is considered important and valuable in health care priority 

settings (Littlejohns et al., 2019, Mitton et al., 2011) many argue that public input into 

decision-making structures (not least regarding priority setting) is limited which leaves the 

processes vulnerable to attacks (Garpenby and Bäckman, 2016, Williams, 2015). Withdrawal 

or decommissioning of a service or treatment is viewed as the most controversial approach to 

the removal or replacement of healthcare and is unpopular with the public (Fredriksson and 

Moberg, 2018: 945). If the public are discontented with the outcomes from priority setting 

processes and have been excluded from participating, it is well known that they can create 

legitimacy problems for the decision-makers (Garpenby and Bäckman, 2016, Williams, 

2015). Media is likely to reflect the views of disaffected stakeholders rather than the rationale 

behind the original decision and becomes an important ally to public opposition in such 

processes. Finally, we see that various interest groups often seek to promote and advance 

their own interests in priority settings (Fredriksson and Moberg, 2018, Williams, 2015). 

Consequently, health care planners need to consider both the formal and informal power and 

politics of health care systems if priority-setting processes are to proceed unhindered (Waring 

et al., 2018, Williams, 2015). 

Implementing strategic health care change is undoubtedly challenging when politicians, 

managers and internal and external stakeholders and service users vie for influence and 

control. However, it is important to underline that such transformation processes need not 

result in destructive conflicts. Resonating Waring et al. (2018) for example, the competing 

interests of stakeholders can be a source of innovation, if effectively managed. Although it is 

not the scope of this study to theorize about different management models, it seems 
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appropriate to shed some light on this topic as well. According to Williams (2015) a central 

leadership role is to communicate the rationales for change initiatives to the public. Leaders 

need to have a thorough knowledge of local systems and understand the power relations at 

play. They also need to have skills in conflict management and seek opportunities to build 

alliances between stakeholders with divergent values and aims. 

Robert et al. (2014) questioned 30 international experts (academics/researchers, policy-

makers, regulators, commissioners, providers of healthcare services) about factors and 

processes that facilitate the successful implementation of decisions connected to 

decommission of healthcare services. They identified high consensus for these 

recommendations: establish a strong leadership team, engage clinical leaders from an early 

stage and establish a clear rationale for change. The authors underlined that decommissioning 

initiatives ideally should be informed by an evidence base including both cost data, 

randomized controlled trials and patient or service user views. Nevertheless, this study 

indicated that only cost data from provider organizations is prioritized when “building a case” 

and implementing decommissioning decisions. The reasons for this are likely influenced by 

many factors. The authors suggested that there is a burden associated with collecting and 

analyzing longitudinal data and the volume of evidence may become unmanageable for policy 

makers, managers and individual clinicians.  

According to Storey and Holti (2013) national strategies for clinical areas can provide an 

important form of legitimization for service redesign projects when they are well forged with 

high quality clinical input. Engaged clinicians at local and regional levels should have the 

opportunity to contribute with ideas to improve the structure at their own level. In this 

manner, top-down management and local leadership become more balanced.  
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In a review of 84 multinational papers concerning large-scale transformation in health care, 

Best et al. (2012) identified five “simple” rules that were likely to enhance success:  

1. Engage individuals at all levels in leading the change efforts (blend designated 
leadership with distributed leadership)  

2. Establish feedback loops (use quantitative and qualitative measures) 
3. Attend to history (past “failures” and critical events should be viewed as opportunities 

for planning how similar situations might be avoided or managed if they recur)  
4. Engage physicians (large-scale transformations depends on the cooperation of all 

professional and administrative groups, but physicians have often been reluctant to 
engage in change efforts and may have veto power over initiatives broadly endorsed 
by others)  

5. Include patients and families (service models designed by and with users will “work 
better”) 

 
As we can see, these rules place much emphasis on human agency and on reasoning, and on 

contextual influences. 

In summary, this subsection has elucidated the concepts of power and politics and described 

how the formal and informal aspects of policy characterize the “power and politics” of health 

care systems. The informal parts of this policy play an important role in connection with 

priority-setting processes. Health care planners need to recognize and address competing 

interests from various stakeholders and resistance groups when withdrawal or 

decommissioning of hospitals or health facilities are placed on the agenda. Strategic leaders 

understanding of organizational health policy becomes pivotal in order to create a “receptive 

context” for change (Waring et al., 2018).  

 

 About recent strategies in health care organizing 

It is often emphasized that health care systems all over the world suffer from fragmentation, 

poor coordination of care, rising costs an uneven quality (Porter and Lee, 2013b, Romøren et 

al., 2011, Enthoven, 2009). The following text presents some recent strategies in health care 

organizing to handle these challenges. 
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Integrated delivery systems (IDS) have emerged as the dominant organizational form in the 

healthcare sectors in most developed countries (Lega, 2007) and is also a promoted strategy 

from the World Health Organization (2015). The term is used to define an organization that 

provides a continuum of healthcare services that are aimed at building the most complete and 

cost-effective continuum of care for a particular patient population or community                        

(Al-Saddique, 2018, Enthoven, 2009). Such systems might combine activities across different 

health care levels, for example community services with hospitals, rehabilitation facilities, 

nursing homes etc. and encompass the whole spectrum of services ranging from prevention 

and environmental health services, outpatients services, general or community hospital 

services, to services provided by academic medical centers and specialty hospitals, and 

rehabilitation and long term care (Lega, 2007). The Health Maintenance Organizations and 

the Mayo clinic are examples of successfully integrated delivery systems in the US 

(McCarthy, 2016).  

However, there are many contextual challenges and problems related to the organizational 

design of integrated delivery systems (Lega, 2007). In Norway, the national health authorities 

have tried to integrate health care more efficiently through “The Coordination Reform” 

(Helse- og omsorgsdepartementet, 2011) that was introduced in 2012. This reform proposed 

strong economic incentives to integrate activities between primary health and long-term care 

on the one hand, and acute somatic and psychiatric hospitals and specialist services on the 

other (Romøren et al., 2011). The municipalities were urged to take greater responsibility and 

provide services closer to people’s homes through a cooperation agreement between the 

specialist and primary health services (Grimsmo, 2015). The implementation of clinical 

pathways between hospitals and primary care was one of the main instruments to achieve 

these measures. According to Grimsmo et al. (2018), the feasibility of disease-specific 

pathways is limited for patients with complex needs. Primary health care has to manage the 
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health care of the whole patient, not only the disease treated by the hospital. Generic clinical 

pathways are likely to be a better alternative for these types of patients. The concept of holism 

is an important ideal in many helping professions, as for example teaching, social work, 

psychology and nursing (Kleppe et al., 2016: 106). Nevertheless, in their analyses of several 

basic nursing textbooks used in most nursing training colleges in Norway, Kleppe et al. 

(2016) highlighted the failure of the analysed textbooks to conceptualize how to provide 

holistic care. They identified a lack of integration between taking responsibility for the patient 

as a human being and simultaneously focusing on the patient’s medical condition (Kleppe et 

al., 2016: 106). Other studies suggest that there is a need to focus more on inequalities and 

asymmetries in power and influence between the patient and the health-care provider and 

between different providers in order to support user participating, integrated working and 

decision-making (Steihaug et al., 2016, Juritzen et al., 2013). 

Professor Michael E. Porter (2006) from Harvard Business School have underlined that 

pathways, or chains, lack something – a purpose. It is right to organize health care as 

pathways he says, but pathways must be shielded and truly integrated and made into (almost) 

organizations called Integrated Practice Units (IPUs). These units should be based on 

conditions, one IPU for each condition, or closely related conditions. The results the IPUs 

create must be measured as precisely as possible and the results of these measurements must 

also be published. Porter calls the results value, and value is for him health outcomes (widely 

understood) relative to costs. The value component is so vital to his model that he calls it 

value-based health care. He then adds something important: IPUs will improve only if they 

are subjected to competition. He will have value-based competition on results (Porter and Lee, 

2013a, Porter and Teisberg, 2006).   

Porter has actively tried to promote his ideas, and had great success, especially in the U.S. He 

has also managed to export his ideas to many other Western countries, like Germany, the 
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Netherlands, Sweden and Denmark. His ideas have had less effect in Norway, at least so far. 

They have had success, though, because they are in tune with the tone of the times. He has 

introduced his own terminology, but is in practice talking about what many others also are 

talking about, care pathways and results, and the measurement and comparing of results. 

Porter’s new terminology and his slightly revised way of showing how pathways can be better 

integrated and better related to outcomes give his views a freshness that fascinates and 

“seduces” many.  

However, health care, and even more health care policy, remain complex. Not surprisingly, 

reformers inspired by Porter are encountering problems that reflect old and ingrained 

traditions in each country. Going from fee-for-service to fee-for-outcomes have proved 

difficult in the U.S. hospitals. Here hospital owners have also paid more attention to short-

term economic gains than true, long-term value. In European countries, like Sweden, with 

little competition, it has proved difficult to use hierarchies to mobilize enthusiasm for the 

reforms. The “semi-Porterian” experiments at Sweden’s most famous hospital, Karolinska 

University Hospital in Stockholm, have met with great resistance, not least from physicians 

and have been characterized as a failure (Gustafsson and Røstlund, 2019). In the countries, 

where eager and impatient managers and politicians have tried to introduce the influential 

perspectives proposed by Porter, they have been met by little enthusiasm. In many cases the 

over-ambitious reformers have often mobilized more anger and resistance than motivation and 

willingness to create the future based on “Porterian” premises.    

Parts of medicine have become very precise which make the industrial pathway idea, and also 

the idea of measuring outcomes (value) highly relevant. Nevertheless, a particular problem 

that Porter disregards is the fact that medicine remains very diverse as far as development is 

concerned. Some parts are less developed and managing in an outcome-based way is very 

difficult. Christensen (2008) has in a compelling way pointed out why Porter’s ideas may be 
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too insensitive to the complexities of medicine. Christensen have explained how medicine 

moves along a continuum from intuitive medicine toward a broad domain in the middle called 

empirical medicine and ultimately to precision medicine. Progress along this continuum 

makes diagnosis and treatment easier to teach, allowing more parts of care to scale out from 

physician specialists to nurse practitioners, to patients and families (Comstock, 2014). 

To comply with this complexity, Christensen et al. (2008) 1  have suggested that hospitals 

need to deconstruct or “disrupt” their activities into different business models: 

1. Solution shops that work heuristically with incomplete information to diagnose and treat 
disease  

2. Value added process activities that emphasize compliance and repeatable results  
3. Facilitated networks – some may tie professionals together to help support each other 

while other networks are organized around patients with chronic and/or specific 
conditions  

 
Christensen himself have admitted that it will be extraordinarily challenging to achieve 

“disruptive changes” to the existing hospital systems in the U.S., not least because they 

require interdependent changes in pricing and payment methods, regulation, and certification. 

Nevertheless, we find several separate examples of his business models in present health care. 

The Shouldice Clinic in Canada that has specialized on hernia operations and Retail clinics 

such as RediClinic and MinuteClinic are all examples of a growing number of value-adding 

process businesses in the health-care industry. The Mayo Clinic and the Cleveland clinic have 

also begun to differentiate clinical processes based on whether they have an intuitive or more 

precise basis (Christensen et al., 2008). Regardless of coming organization structures and 

models, the role of information technology in modern health care will inevitably increase.  As 

previous mentioned, efficient and secure electronic exchange of patient information between 

different health care levels and facilities have the potential to improve the coordination of 

                                                 
1 Christensen was inspired by Stabell and Fjeldstad (1998) and their two complementary  
   models “The Value  Network” and “The Value Shop”.  
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individual patient treatments and make data for quality improvement more complete. 

Christensen et al. (2008) have even suggested that the personal medical record will be the 

future key integrator of health services, not family practitioners or other health care providers. 

Artificial intelligence and algorithms may prove to be imperative for future health care 

systems (Fosse et al., 2018). The obvious applications build on what algorithms do best: 

pattern recognition. Artificial intelligence is already in use in many professional fields as 

radiology to read X-ray images, in pathology to identify tumor cells and to integrate data from 

sensors, in the medical literature and in clinical records. In his book, Deep Medicine, Eric 

Topol (2019) discussed how artificial intelligence will inherit the tasks best done by 

machines, leaving humans time to do what they do best – providing compassion and being 

“present” for patients. Artificial intelligence, he argued, can make healthcare human again. 

However, there are many potential dangers associated with the use of artificial intelligence in 

society in general and in health care in particular. Algorithms based on skewed selections, and 

devices that replace humans and destroy privacy are only a few of the challenges ahead (Fosse 

et al., 2018).  

As a summary, this review shows that various strategies have been introduced worldwide to 

combat fragmentation, poor coordination of care, rising costs, and an uneven quality in 

present health care systems. Despite strategies as integrated delivery systems, clinical and 

contextual challenges still remain. One of the reasons they do, may be that those who organize 

and manage services do not take into consideration that the relevant knowledge is so diverse. 

Different levels of knowledge imply different types not only of clinical practice but also of 

clinical organization, indeed, of different types of business models.  
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4. Methodology 

In this study, I have used a combination of quantitative (papers I and II) and qualitative 

methods (paper III). Triangulation of methods or mixed methods research has gradually 

gained more and more acceptance not least in complex healthcare issues (Carroll and Rothe, 

2010). This strategy enabled me to examine the research objectives in different ways, to 

corroborate findings and generate more complete data. Moreover, results from one method 

was used to enhance insight attained with the complementary method. Each of the three 

individual papers contains a methodology section, but due to limited space, I was not able to 

provide a detailed description of the methodological approach. In this section, I will therefore 

present these details more thoroughly. 

 

 Positioning the study within philosophy of science 

The purpose of this thesis is to explain and elaborate the findings from three sub-studies in 

order to learn more about knowledge development in the Norwegian vascular surgical field 

(papers I and II) and to get more insight into the organizational adaptations and their politics  

connected to this specific field at two different organizational levels (paper III). Thus, the 

general summary has an interpretative approach. 

However, the work is based on both quantitative and qualitative sub studies. These sub studies 

use methods that originate from different philosophical traditions regarding both ontology 

(related to the nature of being and reality) and epistemology (related to the nature of 

knowledge). Initially, I will therefore explain the main differences between Positivism and 

Social Constructionism. The philosophy of Positivism originates from the natural sciences 

and emphasizes that the knowledge must be obtained through observable and measurable 

facts. Consequently, only information derived from sensory experience (empirical evidence) 
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forms the exclusive source of all certain knowledge. The observer must be independent and 

human interests should be downplayed. Research progresses through hypotheses and 

deductions and generalizations are made through statistical probability (Jacobsen, 2015, 

Lenzer, 1998). Although few people consider themselves as positivists in the traditional sense 

today, the essence of positivism lives on. Positivism has contributed to increasing our 

understanding of the importance of systematics and reflections about how to perform research 

(Turner, 2001).  

Studying people and social systems is however quite different from studying things like atoms 

and particles as human and social systems are characterized by change and development. 

Social Constructionism is the epistemological “view that all knowledge, and therefore all 

meaningful reality as such, is contingent upon human practices, being constructed in and out 

of interaction between human beings and their world, and developed and transmitted within 

an essentially social context”, Crotty (1998: 42). According to this perspective human 

development is socially situated and knowledge is constructed through interaction with others.  

“No object can be adequately described in isolation from the conscious being experiencing it, 

nor can any experience be adequately described in isolation from its object”, Crotty (1998: 

45). Thus, individuals make knowledge and make sense of it, and various individuals can 

have entirely different perceptions and interpretations of similar phenomena. However, this 

philosophy should not be understood as a total relativism in which all perceptions and 

interpretations of reality are possible. Social Constructionism does not deny the existence of 

reality; but argue that it is socially constructed (Tjora, 2019, Andrews, 2012). In this 

perspective, the researcher also becomes part of what is being observed. Human interests are 

the main drivers of science and the development of knowledge is a process of interpretation in 

which the empirical data collected must be put into a larger framework of understanding. 
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Research progresses through rich data from which ideas are induced and generalizations are 

made through theoretical abstraction (Tjora, 2019, Jacobsen, 2015) .  

The mode in which the data and the empirical material in this study are interpreted is 

important. Within Social Constructionism, interpretation is often called hermeneutics 

(Jacobsen, 2015). The basic assumption in hermeneutics (Gadamer, 1975) is that meaning can 

only be understood in light of the context and understanding is achieved within a circular 

process, called the hermeneutic circle. The parts are understood and interpreted from the 

whole, the whole is understood and interpreted from the parts and we constantly acquire new 

knowledge (Heidegger, 1927). Giddens (1984) expanded this theory and introduced the term 

“double hermeneutics”: “The concepts of the social sciences are not produced about an 

independently constituted subject-matter, which continues regardless of what these concepts 

are. The “findings” of the social sciences very often enter constitutively into the world they 

describe” (Giddens, 1987: 20). Consequently, through this interaction between the social 

sciences and society, the linguistic and conceptual distance between the object of the study 

and the researcher is diminished. 

According to the hermeneutic tradition as proposed by Gadamer (1975), our prejudices or 

preunderstanding are necessary conditions for the understanding of the present. Thus, we 

meet the world with preconceived expectations based on our prior experience. This is in line 

with the Norwegian philosopher Hans Skjervheim’s (1957) perspective. He claimed that it is 

not possible to study the world objectively because we as interpreters are participants in the 

world ourselves. Today it has become more and more evident that not even the positivistic 

tradition is neutral when it comes to choosing research focus and questions. The researcher’s 

frame of reference, professional interests, motives and personal experience will inevitable 

determine which issues are most relevant, which perspective should be elected, what methods 

and samples that are considered appropriate, which results are important and how conclusions 



44 
 

are emphasized and communicated (Malterud, 2011, Tranøy, 1986). I have reflected on the 

relationship between our prejudices or preunderstanding and our understanding of the present. 

Since 1990, I have had a long and varied practice as anesthesia nurse and head nurse from 

both civilian and military health care settings. I have been employed at Rikshospitalet since 

1993, initially at the Department of Anesthesiology and since 2002, at the Intervention 

Centre. Rikshospitalet became part of Oslo University Hospital in 2009. At the Intervention 

Centre, we treat patients with severe aortic disease. This group of patients were among those 

we included in paper 1, in our study about trends in abdominal aortic and iliac aneurysm 

repairs. Furthermore, the local decision-making process that we studied in paper III, unfolded 

at Oslo University Hospital. Thus, I have connections to the research field. I have tried to be 

aware of my own values, prior experiences, and expectations during this research. I have also 

drawn on multiple sources to gain a richer understanding of the phenomena’s being studied. 

Throughout my whole PhD project I have collaborated with researchers from different 

disciplines (researcher triangulation) and in particular my supervisors, and I have included 

informants with different viewpoints and stakes in the decision-making processes. In sum, this 

has contributed to a richer understanding of the phenomena that I studied, as well as increased 

my understanding of how my roles and prior experiences may have influenced on my own 

project. 

 

 Case study 

This thesis is characterized as a case study in the area of vascular disease while paper III more 

specifically was defined as a case study consisting of two stories. Case study research enables 

the researcher to answer “how” and “why” types of questions. In his seminal text about Case 

Study Research and Design, Yin (2009: 18) defined the scope of a case study as “an 

empirical inquiry that investigates a contemporary phenomenon (the “case”) in depth and 
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within its real-word context, especially when the boundaries between phenomenon and 

context are not clearly evident”. Case studies explore, describe and explain contemporary 

real-life phenomenon through detailed contextual analysis of a limited number of events or 

conditions, and their relationships and can include quantitative as well as qualitative research 

methods (Yin, 2009, Malterud, 2011). As previously described, the introduction of new 

technology in treatment strategies, often requires organizational adaptations if it is to be taken 

full advantage of. The aim of this thesis is to increase our knowledge about the introduction of 

new medical and technological developments and about how organizational adaptations take 

place in a specific field. The area of vascular disease is considered particularly suited for 

studying these issues closer. Trends in treatment patterns had to a limited extent been studied 

both nationally and regionally in this field simultaneously as comprehensive organizational 

decision-making processes unfolded at the South Eastern RHA. In papers I and II we 

therefore investigated trends in numbers of treatments while in paper III we focused on the 

politics of organizational adaptations. By restricting the scope of the research in this manner, 

case studies facilitate the construction of detailed, in depth understanding of what is to be 

studied and they can engage with complexity. This is in line with (Hodkinson and Hodkinson, 

2001). In paper III, we chose to study two decision-making processes, because they unfolded 

at different organizational levels. The ability to look at two units that are situated within a 

larger case serves to illuminate the case better according to Yin (2009). A potential pitfall in 

this respect is to fail to return to the broad issue. I have payed attention to this concern as I 

have worked with the thesis.  

A hallmark of case study research is the use of multiple data sources and the opportunity for 

triangulation of methods. This thesis is based on documents (reports, statistics, research 

papers, public inquiries, media prints and minutes from board-meetings), interviews and field 

conversations and I have used both quantitative and qualitative methods. In sum this enhances 
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the credibility of the data. The main challenges of case study research is related to 

generalizations in the conventional sense. Case studies can make no claims to be typical. 

Nevertheless, case studies may increase our insights about contemporary real-life phenomena 

and generate new thinking (Malterud, 2011, Yin, 2009).  

 

 Data collection  

 Collecting data through quantitative methods  

As previously described, quantitative research originates from the philosophy of Positivism 

that excludes a priori speculations and emphasizes objective measurements by using 

techniques as statistical, mathematical, or numerical analysis of data (Jacobsen, 2015, Lenzer, 

1998). Accuracy is a main principle in this kind of research. The great advantage of using 

quantitative methods are that they are well suited for comparing and analyzing large amounts 

of data. Quantitative methods are particularly suited to answer what, when and who questions 

and quantitative studies, usually adopt a deductive approach explained as “reasoning from the 

general to the particular” (Jacobsen, 2015, Crowther and Lancaster, 2012). However, numbers 

and statistics derived from quantitative methods, are not self-explanatory. Interpretation, 

which is a key element in qualitative research, needs to be included in quantitative research as 

well.  

The early preparations for papers I and II began in 2012 when I applied for data from the 

Norwegian Patient Registry. This registry was established in 1997 and is owned by the 

Norwegian Ministry of Health and Care Services. All patient treatments that are performed at 

a hospital, outpatient clinic or with contract specialists are reported to this registry (Bakken et 

al., 2014). The authorities use the data for statistics and calculation of reimbursements to the 

hospitals. This compensation has varied between 40 and 60% since 2000 and constitutes 50% 
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of hospital funding in 2020 (Helsedirektoratet). Thus, the reporting to the registry is 

fundamental for the funding of the hospitals. 

In my first application to the Norwegian Patient Registry, I ordered an anonymous extraction 

of all national patients treatment sessions (outpatient contact or hospitalization) involving any 

procedure from Chapter P – Peripheral vessels and lymphatic system and selected parts of 

Chapter N – Musculoskeletal system (NFQ 19, 29, 99  NGQ 09, 19, 29, 99  NHQ 0y, 1y, 2y, 

99) according to the NOMESCO classification of Surgical Procedures (Nordic Centre for 

Classifications in Health Care, 2011) for the period from 2001 to 2011. This period was later 

extended and in 2014, I received new data files including also 2012 and 2013. The Norwegian 

Patient Registry transferred all their material in CVS (comma-separated values) format. Each 

treatment session was specified with the following variables: 

• Patient number (1, 2, 3, and so on) 
• Year (2001 – 2013, paper I) (2001-2014, paper II)  
• Institution (lowest identifiable level) 
• Health Trust 
• National Regional Health Authority 
• Gender 
• Age (in 10 year cuts, 1-9, 10-19, 20-29, 30-39 and so on) 
• Patient’s county of residence 
• Hospitalized /outpatient 
• Main diagnosis 
• Sub diagnoses  
• Procedures (all) 

 

The motivation for focusing on these procedures and variables was that we wanted to examine 

national and regional trends (at the lowest identifiable institutional level) in treatment patterns 

for the specified procedures and diagnoses as described in Table 1 in paper 1 and in 

Supplementary file, Appendix 1A, 1B, 1C and 1D in paper 2. In addition we also wanted to 

examine patterns in age, gender, and county of residence for the study population. 
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 Collecting data through qualitative methods  

Qualitative research uses different strategies for systematic collection, organization and 

interpretation of textual material (Malterud, 2001). In line with the social constructivist 

perspective (Crotty, 1998), the aim is to investigate the meaning of social phenomena as 

experienced by people themselves in their own context. Qualitative research generally adopts 

an inductive approach, which was the case also for this thesis. Patterns, resemblance and 

regularities in experience are observed in order to reach conclusions or to generate theory 

(Jacobsen, 2015) . 

Paper III was based on extensive document analyses, interviews and field conversations. 

These are all well-established methods in qualitative research and triangulation of different 

empirical sources is a powerful strategy for enhancing the quality of the research, particularly 

credibility (Krefting, 1991). However, the purpose of using different qualitative strategies in 

this study was not only to cross-validate the empirical material. Resonating Malterud (2011),  

it was also to capture different dimensions of the same phenomenon and to provide a more 

precise and diverse description of the processes. 

 

Documents  

Myers (2013: 152) has defined documents “as anything that can be stored in a digital file on 

a computer. This does not mean that it has to be stored there… but in principle it can be”. 

Texts are rich and stable sources of qualitative material that can be repeatedly reviewed in an 

efficient and cost-effective way (Bowen, 2009, Yin, 2009) and analyses of documents 

constituted an important part of the empirical material in paper III. Nevertheless, there are 

several limitations inherent in document analysis. The Internet provides huge amounts of 

information but it becomes imperative to know whether the source is credible or not (Myers, 

2013). Documents are produced for other purposes than the research in question and usually 
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they do not provide sufficient details (Bowen, 2009). Furthermore, it can be difficult to get 

access to certain documents and in an organizational context, documents are likely to be 

aligned with the agenda of the organization (Yin, 2009). I aimed to reduce the impact of these 

limitations by using different sources. In addition, I used peer-reviewed papers from 

established journals when this was relevant.  

The documents were collected from 2012 to 2019 by using Google, Google Scholar, PubMed 

and different libraries. They included reports, public inquiries, research papers, media prints 

and minutes from board-meetings at the South Eastern RHA and Oslo University Hospital. 

The documents were categorised by type and saved electronically in chronological order. As 

Bowen (2009) underscored, the documents provided background and context and enabled me 

to understand how the decision-making-processes had unfolded in time and space. The 

information contained in the documents suggested additional questions to be asked, provided 

supplementary data and were a means of tracking change and developments in the decision-

making processes. The documents also verified findings and/or elaborated findings from other 

data sources and they were useful when the informants had forgotten the details.  

 

Interviews 

The interview has today become one of the most widespread knowledge-producing practices 

across the human and social sciences (Brinkmann, 2014, Denzin, 2008) since it has several 

advantages. In a qualitative research interview, knowledge is produced in the social 

interaction between the interviewer and interviewee. It is literally an “inter view”, an inter-

change of views between two persons conversing about a theme of mutual interest (Kvale 

and Brinkmann, 2009). The interviews enabled me to reconstruct events which I had not 

participated in and to explore the subjective meaning of the informants. The interviews also 

generated large amounts of material rather quickly. Generally, the main challenge with 
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interviews in qualitative research projects is that they depend on the skills of the researcher 

and his/her ability to formulate good questions and follow-up on interesting topics. The 

interviewer may also establish a close relationship to the informants and those being 

interviewed may respond in a way they believe is expected by the researcher (Kvale and 

Brinkmann, 2009, Stake, 2005).  

In this sub-study, I performed the 13 semi-structured interviews (Table 1) myself. The 

informants were identified through the “snowball method” and from minutes from regional 

and local board meetings. We chose among informants with different professional 

background, position, sex and from both regional and local health care settings. One person 

declined to participate for “loyalty reasons” to the employer. 

Table 1: Overview of the informants (Wendt et al., 2020) 
 
No  Role Affiliation when 

interviewed 
Background 
information 

Case 1 Case 2 Date interview 

1 Manager South Eastern RHA* 
admin. 

x x  October 2012 

2 Manager/physician OUS**  x x x November 2012 
3 Physician Other RHA x   November 2012 
4 Physician OUS   x December 2012 
5 Manager OUS   x x January 2013 
6 Manager/physician OUS  x x February 2013 
7 Manager  OUS  x x February 2013 
8 Manager South Eastern, RHA 

admin. 
 x  March 2013 

9 Manager/physician OUS   x x March 2013 
10 Manager OUS   x x April 2013 
11 Manager/physician Local hospital, South 

Eastern RHA 
 x  April 2013 

12 Manager/physician Local hospital, South 
Eastern RHA 

 x  May 2013 

13 Manager/ physician  Other RHA x   September 2016 
 
RHA*  =  Regional Health Authority 
OUS** =  Oslo University Hospital 
 

All the informants signed an informed consent form before the interview. Apart from one 

telephone interview, all interviews were conducted face to face. 11 of these interviews were 

conducted in shielded environments in hospital settings. For convenience reasons, 1 of the 
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interviews was performed at the informant’s private home. My experience in performing 

interviews, was related to previous qualitative research projects in connection with my master 

thesis and with employments.  

The interviews in this thesis were semi-structured, and I prepared an interview guide (Table 

2) which was discussed and agreed upon by my co-authors. The guide was used flexibly as I 

allowed room for the informant’s more spontaneous descriptions and narratives during the 

conversations. The interviews lasted on average one hour and all were recorded and 

transcribed verbatim. The co-authors read and commented the transcriptions as they were 

completed. This technique made it possible to elaborate form and content of the remaining 

interviews.  

Table 2: Interview guide with themes and keywords 

THEMES 
 

Introduction/ 
background  

About developments 
in the vascular 
surgical field 

About the decision-
making process(es) 

Future challenges Summary of 
interview 

Information about 
study, purpose, 
ethical 
considerations, 
approval, 
anonymity  
 
Professional 
background, 
current 
employment, 
connection to 
vascular surgical 
field 
 

Epidemiology 
Medical and 
technological 
developments 
Treatment options,  
Organizational/ 
professional  issues: 
Centralization/ 
decentralization 
Emergency 
preparedness  
Expertise 
Education/specialties 
Research  
 

How/when have you 
been involved? 
At which level(s)?  
Formal/informal 
meetings?  
Stakeholders? 
Preparedness? 
(own/others) 
Who has influenced 
process(es)? How? 
Top-down vs 
bottom up 
Vertical vs 
horizontal 
Local vs central 
Organizational vs 
professional 
arguments 
 

Organizational 
Management/steering 
Productivity/efficiency  
Finances 
Decommissioning/ 
Mergers 
Staffing 
Conflicts 
Collaboration 
Resource use/quality 
measures 
 
Professional 
Cross-disciplinary 
cooperation 
Medical/technological 
developments 
Quality performance 
measures 
 

Other 
comments/ 
input 

 

 



52 
 

Field conversations 

During the study period, one of the co-authors and I also performed several field 

conversations with people who could further illuminate the decision-making processes.  We 

exchanged information from such conversations with each other shortly afterwards, either 

orally or via e-mail. I noted keywords and marked those conversations that needed further 

follow up. One person for example, expressed that he/she wanted to participate as informant 

in the study. 

 

 Process of analyses  

 Quantitative methods 

The process was similar for papers I and II. The CSV files from the Norwegian Patient 

Registry were processed by using Microsoft Excel and visual basic macros and further 

analysed by using Pivot tables. 

The treatment sessions were sorted according to the procedure- and diagnosis codes shown in 

Table 1 (paper I) and Appendix 2, Supplementary file 1A, 1B, 1C and 1D (paper II). In the 

first sub study (paper I), 10 602 treatment sessions were identified and analyzed. In the second 

sub study (paper II), 55 028 treatment sessions were categorised in the revascularisation 

groups while 13 074 treatment sessions were categorised in the four lower extremity 

amputation groups.  

When the treatment sessions had been identified and sorted, I created tables, curves and 

graphs of various trends. These were discussed among the authors of the papers before I made 

final choices on how to present the results in a precise and clear way. As the processing and 

analyses of data progressed, the manuscripts were elaborated towards their final versions.  
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When we began to prepare the data analysis for paper II in 2015, we discovered that the CSV 

file delivered from the Norwegian Patient Registry in 2014 did not include any patient 

treatments involving amputations of ankle, foot or digit (chapter NHQ in the NOMESCO 

classification of surgical procedures (Nordic Centre for Classifications in Health Care, 2011) 

for the years 2012 and 2013. The registry was contacted and soon provided us with new and 

corrected data files in accordance to the original application, this time extending the entire 

period to include also 2014. 

The statistical analyses in paper I were performed with STATA 13.1 (Stata Corp.)  The 

analyses comprised the two-sample test of proportions, confidence intervals for proportion 

and weighted linear regression. The significance level was set at 0.05. 

The statistical analyses in paper II were performed with STATA 14.0 (Stata Corp.)  The 

analyses in this paper comprised weighted linear regression and the two-sample test of 

proportions. The significance level was set at < 0.05. 

 

 Qualitative methods 

The empirical material was analyzed through a process which can be described as 

conventional content analysis (Hsieh and Shannon, 2005). We constructed the categories from 

data through several steps. All authors read and reread the documents and the transcriptions. 

In the first step of coding the purpose was to gain a general understanding of the decision-

making processes. We identified key events, key actors and responsibilities, board decisions, 

explanations for outcomes and so forth and kept concepts and descriptions close to the 

empirical material. We then performed axial coding and searched for more recurring and 

formative themes like decentralization vs centralization, distrust vs trust, professionalism, 

localism and politics. The analysis of the empirical data occurred concurrently with the data 
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collection (Wendt et al., 2020: 433). This is a strategy that is recommended in qualitative 

research in order to generate an emerging understanding about the phenomenon being studied 

(Malterud, 2011, Kvale and Brinkmann, 2009, DiCicco‐Bloom and Crabtree, 2006).  

I performed “member checks” also known as informant feedback or respondent validation  

(Birt et al., 2016, Lincoln and Guba, 1986) with all informants when the interviews had been 

completed. I also presented interpretations and drafts of the manuscript to several of the 

informants to check for accuracy and resonance with their experiences. We had a dialogue 

and some adjustments were made to the text.  

 

 Methodological considerations 

As previously described, quantitative and qualitative methods originate from different 

philosophical traditions. In the philosophy of Positivism knowledge is obtained through 

observable and measurable facts. In Social Constructionism and hermeneutics, the assumption 

is that the researcher is part of what is being observed. Consequently, the criteria used  to 

establish quality in quantitative and qualitative studies are different (Heale and Twycross, 

2015, Kvale and Brinkmann, 2009). In the following, I will discuss some of the main criteria 

related to the respective perspectives and studies.  

 

 Quantitative studies 

Validity, reliability and statistical generalization are important criteria in order to evaluate 

quantitative research. Reliability is about the accuracy of a measure (or instrument) and to 

which extent a research instrument gives the same results if it used repeatedly in the same 

situation. Validity is about how accurately a method measures what it is intended to. 
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Statistical generalization is extrapolating from a sample to a population (Heale and Twycross, 

2015, Polit and Beck, 2010). 

Large datasets as we used in sub study I and II, are the only valid method available for 

reporting national and regional practice trends. Yet, there are limitations to the conclusions 

that can be drawn from such material. Results may be affected by errors in records, coding as 

well as analyses which challenges the validity and reliability of the data. I aimed to address 

these challenges through various measures. First, we chose to use data from the Norwegian 

Patient Registry because this registry was considered as the most reliable and valid 

alternative. This had been assessed by a previous report (Norkar, 2014) and a study (Haug et 

al., 2005). In addition, we investigated the quality of the data received from the Norwegian 

Patient Registry ourselves by comparing numbers extracted from this national registry with 

other local registries. Since 2013 it has been mandatory to report also to NorKar. Thus in 

paper II, we also compared numbers reported to the Norwegian Patient Registry with 

corresponding numbers reported to NorKar (Wendt et al., 2017: 12, Wendt et al., 2016: 200).  

To minimize the potential for errors in the work with the CSV files from the Norwegian 

Patient Registry, two persons always crosschecked each step that was performed. In addition, 

two persons examined the files carefully to avoid obvious errors and omissions. As previously 

mentioned, by using this technique we discovered that the CSV files from the Norwegian 

Patient Registry delivered in 2014 did not contain patient treatments involving lower 

extremity amputation procedure codes for the years 2012 and 2013. Owing to this error, we 

received a new CSV file in 2015 for the entire period 2001-2014. Thus, we had 3 CSV files 

from the Norwegian Patient Registry available that were produced by different persons at 

different times. Data from the files delivered in 2012 and 2014 had been used in paper I. Even 

though paper I was published, we decided to check the reliability of the data extraction 

performed by the registry. We compared the numbers of intact and ruptured abdominal aortic 
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and iliac repairs from this paper with the numbers in the file received in 2015. The data files 

had a match on almost 100% which strengthened our confidence in the work performed by the 

Norwegian Patient Registry. Two persons always crosschecked the statistical analysis in 

paper I and II to avoid errors and omissions, and in paper II, two persons performed the 

analyses independently. These studies investigated national trends in treatment patterns for 

specified diagnoses during a defined period. Consequently, it was not relevant to perform any 

statistical generalizations. 

 

 Qualitative study 

A wide range of criteria have been introduced to enhance qualitative research evaluation. 

According to Tracy (2010) the proliferation of concepts as empathetic validity (Dadds, 2008), 

crystallization (Richardson, 2000) and tacit knowledge (Altheide and Johnson, 1994) 

illustrates the creative complexity of the qualitative methodological landscape. Nevertheless, 

it is likely that many would agree that criteria as trustworthiness, credibility, plausibility and 

criticality remain important when reflecting on the quality of this kind of research (Pratt et al., 

2020, Tracy, 2010, Golden-Biddle and Locke, 1993). At the end of this section, I will also 

look closer into the concept of  “analytical generalization”.   

Trustworthiness relates to the degree to which the study can be relied upon, whereas 

credibility concerns the way the study was carried out (Pratt et al., 2020). In order to increase 

the trustworthiness of this sub study, I have given detailed descriptions about the background 

and context, the research questions, theoretical perspectives and methodology. One of the 

strengths of this sub study was that the extensive empirical material originated from different 

sources. The triangulation of documents, interviews and field conversations increased the 

credibility of the study and made it possible to achieve a more precise but also a more diverse 
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description of the decision-making processes. All of the authors of this paper have studied 

health care for many years. Three of the authors have been affiliated with Oslo University 

Hospital a long period and two are still employed there. Hence, resonating (Skjervheim, 1957) 

it was important to be aware of potential confirmation bias caused by our foreknowledge. We 

therefore included informants that could provide different viewpoints and discussed our 

analysis with individuals without any stake in the processes. As previous described, I 

performed “member checks” also known as informant feedback or respondent validation (Birt 

et al., 2016, Lincoln and Guba, 1986) with all the informants when the interviews had been 

completed. I also presented interpretations and drafts of the manuscript to several of the 

informants. These “member checks” were performed in order to improve the credibility and 

trustworthiness of the empirical material.  

The theoretical framework in this sub study was based on rational choice (i.e. bounded 

rationality), political behavior and institutionalism. These perspectives were used in a 

complementary way which enabled us to elaborate our interpretation about how the decision-

making processes had unfolded. This approach has increased the plausibility as well as the 

criticality of the qualitative study. According to Golden-Biddle and Locke (1993: 600) 

plausibility is about the ability of the text to establish a connection to the personal and 

disciplinary backgrounds and experiences of its readers. Simultaneously, the text affirms its 

distinctive research contribution to a disciplinary area. The concept of criticality refers to “the 

ability of the text to actively probe readers to reconsider their taken-for-granted ideas and 

beliefs”.  

In qualitative research, we can make analytical generalizations. According to Kvale and 

Brinkmann (2009: 262-263) this can be defined the following way: “Analytical generalization 

involves a reasoned judgement about the extent to which the findings of one study can be used 

as a guide to what might occur in another situation. It is based on an analysis of the 
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similarities and differences of the two situations – and to the extent to which the attributes 

compared are relevant. The validity of the generalization presupposes a rich, dense and 

detailed descriptions of the cases.” Even though I have provided a detailed account of both 

epistemology, choice of methods and context related to this sub study and reflected on its 

quality, the purpose has not been to make “strong outside claims” about its findings. 

Resonating Alvesson (2010: 146) the purpose has rather been to generate new knowledge and 

provide inspiration for new ideas. Thus, by revealing some of the nature of “meta-clinical” 

decision-making processes taking place in complex health-care settings, paper III may 

contribute to improve how similar processes are managed. 

Some possible limitations of this sub study are that parts of the findings were constructed 

based on retrospective accounts, and we did not participate in all arenas where the decisions 

were made and disputes unfolded. These processes also involved many actors, and it is 

possible that some actors with important insights have not been “given a voice” in the study. 

We tried to address these challenges by contrasting the different perspectives and 

interpretations of the informants, as well as drawing extensively on official documents. Our 

findings are presented in an anonymized and somewhat restricted way due to regulations and 

ethical considerations. Yet, if we had identified persons and the interpersonal dramas in our 

stories, it would have made it difficult for us for us to keep a sufficient analytic distance since 

we all have some connection to the research field. If resource use and quality measures had 

been reported and analyzed as intended, we could have investigated the reasoning behind 

different degrees of centralization more thoroughly (Wendt et al., 2020: 443).  
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 Author contributions 

Papers I and II 

KW, EF and KKS designed the studies. RK conducted the data processing of the CSV files 

from the Norwegian Patient Register with support from KW and made the data available for 

further analyses. KW made Pivot tables, curves and graphs of various trends. FG conducted 

the statistical analyses in cooperation with KW. KW wrote the manuscripts. All authors 

contributed to the interpretation of data, critically reviewed the manuscripts and approved the 

final versions.  

 

Paper III: 

KW, BEM, OB and EF designed the study. KW collected the documents with assistance from 

EF and both performed field conversations. KW conducted and transcribed the interviews and 

wrote the manuscript in cooperation with BEM, OB and EF. All authors critically reviewed 

the manuscript and approved the final version.  
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5. Summary of the papers 

This section will summarize the findings, contributions and implications from each individual 

paper. 

 

 Paper I: Trends in abdominal aortic and iliac aneurysm repairs in Norway 

from 2001 to 2013 

The aim of this study (Wendt et al., 2016) was to examine trends in the volume and 

distribution of open (OR) and endovascular aortic and iliac aneurysm repairs (EVAR) in 

Norway from 2001 to 2013, and to assess regional variations and organizational developments 

in this type of vascular surgery.  

The national incidence rates of intact repairs per 100 000 > 60 years increased from 57.4 to 

65.7 (p < 0.01) while ruptured repairs decreased from 19.7 to 9.2 (p < 0.01) during the period. 

The rates of EVAR increased from 6.0 to 29.9 (p < 0.01) in intact- and from 0.4 to 2.5          

(p < 0.01) in ruptured repairs. The rates of open repairs decreased from 51.4 to 35.8 (p <.01) 

in intact and from 19.4 to 6.7 (p < .01) in ruptured repairs. The descriptive analyses revealed 

interesting regional variations in rates of both intact and ruptured repairs and use of OR and 

EVAR per 100 000 person years in patients > 60 years. The Northern region had the highest 

rates of both intact and ruptured repairs during the period while the situation in the Western 

was just opposite. In line with previous findings (Forsdahl et al., 2009), this may be a result of 

true regional differences in prevalence/incidence of the disease and not only a result of 

differences in indications and availability of healthcare. 

From 2001 to 2013, a centralization of abdominal aortic and iliac aneurysm repairs took 

place. The number of national vascular centers performing these treatments decreased from 25 

to 16. In the study, the vascular centers were categorised by yearly volume of abdominal 
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aortic and iliac aneurysm repairs, into small (<18 repairs), medium (18-49 repairs) and large 

(> 50 repairs). The percentage of EVAR among the conducted repairs was 27.1 % (p < .01) 

higher at large- and 7.9 % (p = .03) higher at medium- compared to small centers. Even 

though the South-Eastern RHA had the most centers categorised as large, the percentages of 

EVARs were from 11.1 to 15.7 % higher (p < .01) at the Central-, Western- and Northern 

RHA. The organization of the vascular surgical field in the South Eastern region has been 

debated the past decade. Centralization efforts from the health authorities have encountered 

resistance from professionals, health trusts, and local communities. Failed centralization 

efforts, financial issues, different treatment traditions, inadequate training and lack of 

competence, staff, and equipment at the many various centers may be some of the factors 

behind the lower proportion of EVAR carried out in this region. 

As the South-Eastern RHA has responsibility for more than half of the population, their 

proportion of EVAR’s also affected the national rates. The national increase in intact EVAR 

from 10.6 to 43.3 % during the period was less compared to many other Western countries 

(Mani et al., 2011, Schwarze et al., 2009). 

We chose to use data from the Norwegian Patient Registry in this study because it is 

compulsory to report to this registry and because data from the Norwegian clinical registry 

(the Norkar database) was considered incomplete (Norkar, 2014, Haug et al., 2005). By 

comparing the numbers of repairs noted at the local registry at our own hospital with those 

recorded in the Norwegian Patient Registry, we found that 87% (778 of 899) of the repairs 

were reported to the Norwegian Patient Registry.  

This study contributes by showing that abdominal and iliac aneurysm repairs were centralized 

into fewer and larger centers during the period while the proportion of repairs managed by 

endovascular technology increased. Furthermore, the study demonstrated regional variances 
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in treatment patterns. The study also suggests that the reporting to the Norwegian Patient 

Registry may be incomplete at least for the numbers that we compared.   

 

  Paper II:  Norwegian trends in numbers of lower extremity 

revascularisations and amputations including regional trends in endovascular 

treatments for peripheral arterial disease: a retrospective cross-sectional 

registry study from 2001 to 2014 

The aim of this study (Wendt et al., 2017) was to investigate Norwegian national and regional 

trends in numbers of open and endovascular revascularisations and lower extremity 

amputation and assess the diabetic prevalence in these treatments from 2001 to 2014.  

The overall revascularization rates in patients aged > 60 years increased from 308.7 to 366.8 

(p = .02) caused by an increase in endovascular treatments. Endovascular revascularizations 

increased from 142.2 to 243.4 (p < .01) while open revascularizations decreased from 158.9 to 

98.7 (p < .01). Hybrid revascularizations increased from 7.4 to 24.8 (p < .01). Major 

amputation rates decreased from 87.8 to 48.7 (p <.01) while minor amputations increased 

from 12.3 to 19.6 (p < .01). The diabetic percentages increased from 12.2 to 22.3 (p < .01) in 

revascularizations, from 26.5 to 30.8 (p = .02) in major amputations and from 43.0 to 49.3 (p 

= .13) in minor amputations. (The p-values refer to average annual changes).  

Trends in the numbers of open and endovascular revascularizations and amputations in lower 

extremities in Norway from 2001 to 2014 were in line with international experience (Rowe et 

al., 2009, Goodney et al., 2009). The increase in treatment sessions involving diabetic patients 

underlines the long-term complications associated with diabetes.  

We chose to use data from the Norwegian Patient registry in this study because it is 

compulsory to report to this registry and because data from the Norwegian clinical registry 
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(the Norkar database) was considered incomplete (Norkar, 2014). Furthermore, a central 

register for amputations was first established in 2014. In order to validate our data and since 

reporting to NorKar had been mandatory since 2013, revascularisations reported from four 

different hospitals to the Norwegian Patient Registry in 2013 were compared with those 

reported to NorKar. Compared with 1 189 aortoiliac and infrainguinal treatment sessions 

registered in the Norwegian Patient Registry, 937 (78.8%) were reported to NorKar. We also 

compared major amputations and major amputation revisions from 2001 to 2013. Compared 

with 586 treatment sessions reported in a local registry, 545 (93.0%) were registered in the 

Norwegian Patient Registry. 

The study documented regional variances in the increased use of endovascular treatments, 

indicating that the availability of this technology differed.  

To avoid an overload of tables in paper II, we did not include national and regional incidence 

rates for the revascularisation groups per 100 000 person years from 2001 to 2014 nor did we 

include regional diabetic percentages in the different revascularization groups. In this thesis 

presentation, these descriptive analyses are included in Table 2 and Table 3 (see Appendix). 

Both tables are previously unpublished. Table 2 shows that the regional incidence rates per 

100 000 person years in patients > 60 years varied within and among the revascularisation 

groups. The Central RHA had the highest incidence rates in the multilevel revascularisation 

group while the Northern RHA had the highest rates in the aortoiliacal revascularisation 

group. The South Eastern RHA had the highest incidence rates in the total femoral to popliteal 

group and the total popliteal to foot revascularisation group. Whether the regional differences 

in incidence rates as described in table 2 are caused by regional differences in prevalence/ 

incidence of peripheral arterial disease in different segments of the lower extremities and not 

only a result of differences in indications and availability of healthcare, need to be further 
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investigated. Table 3 shows that the percentage of patients with diabetes increased in 

treatments involving the distal segments of the leg, with a similar pattern in all regions. 

This study contributes by showing that revascularization rates increased caused by an increase 

in endovascular treatments whereas open revascularisations decreased in Norway during the 

period. Simultaneously, national major amputation rates decreased, suggesting that a more 

aggressive revascularisation policy contributed to increased limb salvage. The study 

documented regional variances in treatment patterns indicating that the availability of 

endovascular technology for revascularisations differed. To provide equal healthcare to the 

population, it may be appropriate to allocate these treatments to specialized vascular centers. 

The prevalence of oral antidiabetic use has increased strongly with age in Norway (Strøm et 

al., 2014), and the percentages of individuals with diabetes increased in all the 

revascularization groups and in major and minor amputations during the study period. 

Simultaneously the population in the country is aging. Age as well as diabetes are well-known 

risk factors associated with peripheral arterial disease (Song et al., 2019, Fowkes et al., 2013, 

Hirsch and Duval, 2013). Thus, an increase in patients with peripheral arterial disease as well 

as patients with peripheral arterial disease and diabetes must be expected. 

 

   Paper III: Medicine and interest politics - A study of decision-making          

processes in the area of vascular surgery in Norway 

The aim of this study (Wendt et al., 2020) was to increase the understanding of organizational 

challenges when decision-makers try to comply with technological developments and 

increasing demands for a more rational distribution of services in healthcare. To do so, the 

paper explored two decision-making processes in the area of vascular surgery at the South 
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Eastern RHA in Norway. The managers and their professional advisers took the initiative to 

centralize the vascular treatments at the regional level and at Oslo University Hospital. 

In the first case, vascular services were to be moved from some local hospitals to larger 

regional hospitals. In the second case, they were to move from one, and partly two, hospitals 

to a third. The study showed that the decision-making processes were characterized by a tug-

of war between various forces of “the past” and “the future”, between “traditionalists” and 

“modernizers”. The former included local groups of physicians, lay people and politicians 

ideologically opposed to aspects of technically and financially driven modernization. The 

latter included some elite professional groups, parts of the central bureaucracy and technology 

businesses and other experts groups – like researchers and consultancies. The modernizers, 

i.e., the managers and their professional advisers, failed to convince their critics that scale 

reforms were the right solution. The modernizers were characterized by bounded rationality 

and displayed unclear goals and limited problem-solving capacity and satisficed rather than 

optimized. Both processes involved multiple actors with partly conflicting goals and interests. 

Thus, politics became important. The actors used different tactics and strategies to promote 

their own interests at the expense of more general concerns. They formed coalitions and 

managed to complicate and delay decision-making. These organizational decision-making 

processes took place in an institutional environment and established norms played an 

important role. When the “traditionalists” allied with media and gained public attention, 

multiple external actors questioned the organizational issues. At the regional level, local 

politicians, Parliament members and even the Minister got involved. The decision-makers had 

to pay attention to these actors to maintain support. The decision-makers revoked the regional 

centralization plans in 2011 but emphasized that that resource use and quality measures for 

the vascular procedures would be monitored closely. 
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In 2018, we looked into the present organization of vascular services. The number of vascular 

departments had remained stable at eight since 2011. The management at the South Eastern 

administration had not received quality data from any specific vascular department after the 

final board decision in 2011. Instead they had relied on information from the Norwegian 

Patient Register and NorKar. However, data from the Norwegian Patient Register provide 

information about numbers but little about quality, while the clinical quality register, NorKar 

was considered incomplete during the study period (NorKar, 2016). 

At the local level, the process was more internal. The nondecision-making processes became 

more important than the explicit decision-making processes. The professional elites were 

divided. Some coalitions took advantage of this situation. Other departments than the vascular 

achieved additional space because their managers were able to define more urgent needs. 

Despite many relocation plans and decisions during the study period, the process at Oslo 

University Hospital is still going on.  

This study contributes by revealing the role of politics in medical decision-making processes 

and describes how competing interests, coalitions and resistant groups have the ability to 

shape such processes. The study also indicates that performance and quality measures need to 

be improved. 

Practical implications of this study are that decision-makers need to prepare thoroughly to 

convince others of the benefits of new ways of organizing clinical care. By providing 

meaningful opportunities for public involvement, by identifying and anticipating political 

agendas and by building alliances between stakeholders with divergent values and aims 

decision-makers may extend the realm of feasible solutions. Statistics of resource use and 

quality measures become imperative parameters when new technological treatment options 

that require organizational change are introduced and implemented in health care systems. 
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6. Discussion 

The purpose of this study was to explore, describe and explain Norwegian trends in number of 

treatments in the area of vascular disease and show what the related organizational 

adaptations and their politics have been at a regional and local health care level. By doing 

this, the aim is to increase our knowledge about the introduction of new medical and 

technological developments and about how organizational adaptations take, and can take, 

place. In the interpretation of the research material, I used a hermeneutical approach 

(Gadamer, 1975, Heidegger, 1927) assuming that our understanding of the whole is 

established by reference to the individual parts and that the individual parts are established 

with reference to the whole. Meaning is established through a dialogical process between the 

researcher and the involved actors (Giddens, 1987). 

 

  Discussion of main findings 

Paper I demonstrated a dramatic change in major vascular surgery in Norway from mainly 

open surgical procedures to more endovascular interventions. During the study period (13 

years) intact open repairs decreased from 51.4 to 35.8 (p < .01) per 100 000 > 60 years while 

intact EVARs increased from 6.0 to 29.9 (p < .01). This trend has also been reported from 

other countries (Budtz-Lilly et al., 2018, Schwarze et al., 2009). During the period we 

observed that the number of centers performing abdominal aortic and iliac aneurysm repair, 

was reduced. The performance of EVAR in Norway was associated with the volume of total 

repairs at the vascular centers. Low volume centers were less likely to adopt endovascular 

techniques compared with high volume centers. This is in line with international guidelines 

(Wanhainen et al., 2019) as there is an established relationship between high volumes of 

abdominal aortic aneurysm repairs and favorable outcomes, whether they are performed by 
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open surgery or by endovascular technology. Furthermore, endovascular treatment strategies 

require new organizational solutions with advanced technology and a specially educated and 

trained staff (Hill et al., 2008). Thus, in order to implement the new technology and comply 

with recent guidelines, it has become necessary to centralize Norwegian treatments of 

abdominal aortic and iliac aneurysms into larger and fewer centers. 

Patients suffering from peripheral arterial disease, differ from the patients with abdominal and 

iliac aneurysms as their condition is more chronic. When adequate conservative treatment has 

been tried and failed, these patients are offered revascularisation (Aboyans et al., 2018). 

Vascular surgeons perform open revascularisations while endovascular revascularisations are 

performed through a collaboration between interventional radiologists and vascular surgeons 

at well-equipped radiology departments or surgical suites at district or referral hospitals. In 

paper II we observed a national increase in total revascularization rates during the study 

period (14 years) per 100 000 > 60 years from 308.7 to 366.8 (p = .02) driven by an increase 

in endovascular procedures from 142.2 to 243.4 (p < .01). Open procedures decreased from 

158.9 to 98.7 (p < .01). Thus, it seemed as though the introduction of endovascular 

intervention led to an increase in treatments offered to the patients. The regional endovascular 

trends varied within and among the vascular groups, indicating that the adoption of 

endovascular treatment differed between the regions. During the study period, national major 

amputation rates decreased rates from 87.8 to 48.7 (p <.01) per 100 000 > 60 years, 

suggesting that a more aggressive revascularisation policy led to increased limb salvage. It is 

likely however, that a reduction in smoking habits have contributed to the reduction in major 

amputation rates. Yet, diabetes increased significantly in all the major groups that were 

studied during the period and diabetes itself increases the risk of amputation (Malyar et al., 

2016, Eraso et al., 2014). The increase in diabetics can explain the increase in minor 

amputations that was demonstrated in paper II. In the course of their case history, patients 
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with peripheral arterial disease may develop ischemic pains, neuropathic ulcers and have 

revisions and amputations performed as the inevitable endpoint (Malyar et al., 2016). These 

patients then become dependent on long-term follow up from their local community. The 

population in Norway is aging, the number of people 70 years or older in Norway is expected 

to increase from 12.4% (0.67 million) to 23.0% (1.40 million) in 2060 (Statistisk sentralbyrå, 

2020). Thus, the number of patients with peripheral arterial disease and comorbidities is likely 

to increase and put further pressure on local healthcare services. The primary health care 

system must prepare for such expected developments. The establishment of generic clinical 

pathways with a holistic focus (Grimsmo et al., 2018) and/or facilitated networks as suggested 

by Christensen et al. (2008), may prove appropriate to handle these challenges.  

In paper III (Wendt et al., 2020), we demonstrated that at the South Eastern RHA, two long-

lasting and comprehensive decision-making processes between “modernizers” and 

“traditionalists” characterized the planning of treatment for vascular disease at the regional 

and at a local health care level.  At the local level the “modernizers” were also stuck in a tug-

of-war among each other. The “modernizers” included the managers and their professional 

advisers and represented the formal politics (Waring et al., 2018) related to these 

organizational adaptations. The “traditionalists” included local groups of physicians, lay 

people and politicians and constituted the more informal aspects of this politics (Waring et al., 

2018).  Driven by medical and financially concerns, the “modernizers” tried to reduce the 

number of regional vascular departments and establish a strong regional vascular center in 

Oslo by merging three vascular surgical departments at Oslo University Hospital. In Lukes’ 

(1974) 3-layer theory about power, the first layer is about decision-making (direct power) and 

winning the argument/discussion. These processes “should” have been professional plan-

based decision-making followed up by obedient implementation (Wendt et al., 2020) but they 

developed differently. According to Foucault (1990) there is an intrinsic link between power 
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and resistance which also implicates that power and force relations may change. In these 

decision-making processes the “traditionalists” stood up against the “modernizers” 

centralizing attempts. Resonating Werntoft and Edberg (2015), Williams (2015) and Best et 

al. (2012), local professionals, patients and citizens mobilized and involved media and local 

politicians. Journalists influenced the agenda of the debate through the mass media. 

According to Bachrach and Baratz (1962) and Lukes (1974), this is an important dimension of 

power. Power is not just about making decisions, it also about setting the agenda that leads to 

decisions. Soon local politicians, Parliament members, and even the Minister became 

involved in the regional decision-making process. The “modernizers” had to consider the 

power configuration and decided to revoke their centralizing plans.  

At Oslo University Hospital, the process was more internal and developed into an ”escalating 

process of indecisiveness” (Denis et al., 2011) without clear goals and management. Power 

was seemingly dispersed and fragmented. Nevertheless, some coalitions managed to take 

advantage of this situation and expanded their own activity at the expense of more general 

concerns. This illustrates how the political and normative layers of power may unfold. 

Political power is subtler than the layer of direct power while normative power is about 

manipulation of interests (Lukes, 1974).   

Simultaneously as the decision-making processes concerning the organizing of the vascular 

surgical field unfolded at the South Eastern RHA, paper 1 showed that the proportion of 

patients treated with EVAR was less at the South Eastern RHA compared to the other RHA’s 

in the country. As the South Eastern RHA had responsibility for more than half of the 

population, these trends affected the national rates. The Norwegian increase in EVAR’s was 

less compared to many other Western countries (Mani et al., 2011, Schwarze et al., 2009). 

The sub studies in this thesis were not designed to establish causal relations. Nevertheless, it 

seems reasonable to suggest that there is a possible relationship (connection) between the 
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lower rates of EVARs and the organizational disputes that unfolded at the South Eastern 

RHA.  

The decision-making processes concerning the organizing of vascular treatments at the South 

Eastern RHA may illustrate how power was exercised through different layers as proposed by 

Lukes (1974) but also that power was diffused and embodied in discourse, knowledge and 

“regimes of truth” (Foucault, 1990, Foucault, 1980). It seems crucial that health care planners 

and managers understand the complex interplay between the formal and informal aspects of 

health policy when reconfiguration processes are impending (Waring et al., 2018, Williams, 

2015). Thus, they need to understand local contexts. It is well documented that professionals 

have the ability to resist change efforts (Bucher et al., 2016, Best et al., 2012, Ferlie et al., 

2005) not least when established professional roles are threatened (Mørk et al., 2010, Mørk, 

2009, Burri, 2008). Whenever there is change of practice, some actors become empowered, 

while others become disempowered (Nicolini, 2007). Such changes can also be “competence 

destroying” for some disciplines (Christensen et al., 2000). The professionals, patients and the 

public allied and argued through media that removal of vascular surgical departments would 

put their lives and health at risk. Resonating Brown (2003) symbolic values as pride and 

security was at stake. 

Williams (2015) as well as Robert et al. (2014) emphasize that decision-makers need to 

establish a clear rationale and narrative for change. They need to communicate the benefits of 

transformation initiatives to the public and base decisions on evidence. Thus, professional 

documentation and reasoning that explain why decommissioning and mergers are necessary 

must be available for decision-makers as well as other stakeholders as professionals, patients 

and the public. In the regional and the local decision-making processes at the South Eastern 

RHA (paper III), it appeared as neither the vascular departments nor the management 

followed up such recommendations. The latest report from the Norwegian clinical register for 
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vascular surgery (Norkar, 2019), showed that the national coverage in this register from 2016 

to 2018 had increased from 87% to 90% for abdominal aortic aneurysms and decreased from 

85% to 83% for lower extremities. All units (19) that offered vascular services did report to 

this register in 2018, but several units (5) had a coverage < 60%. Analysis of coverage was 

reported to be in alignment with data from the Norwegian Patient Registry. However, our 

studies (Wendt et al., 2016, Wendt et al., 2017) indicated that there may also be an 

underreporting to the Norwegian Patient Registry at least for the numbers we compared, even 

though reporting to this registry is not only mandatory but also directly coupled to funding.  

If vascular surgical competence is removed from a hospital, vascular surgical patients need to 

be allocated to other hospitals with this competence. The report from Sæther et al. (2011) 

concluded that safe and effective treatment of vascular patients at larger centers with more 

vascular expertise was considered more important than short distances to local hospitals with 

less expertise. However, the vascular surgical field is considered to be a valuable contributor 

to the overall professional environment at hospitals and the presence of vascular surgical 

competence and vascular patients seems vital for the interventional radiology departments   

(Russell, 2020, Sæther et al., 2011). In addition to revascularizations, interventional 

radiologists perform a broad range of procedures like treating tumors, taking organ biopsies or 

placing stents into the body via arteries or veins. Interventional radiologists need high 

volumes of vascular surgical patients in order to maintain and develop their technical skills, 

skills which they also use on other categories of patients. The radiology field is continuously 

expanding (Russell, 2020). Thus, hospitals without vascular surgical competence and 

interventional radiologists will get reduced status as educational institutions and be considered 

as less interesting for future employers. Eventually, as the local communities fear, such 

hospitals may be closed down. 
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At Oslo University Hospital, patients with vascular disease became pawns in a game about 

power and distribution of functions between the different parts of the hospital. This game 

dwelt less on how patients with vascular disease require healthcare from different parts of the 

healthcare system. As previously described, medicine moves along a continuum from intuitive 

medicine toward empirical medicine and finally to precision medicine (Christensen et al., 

2008). This is not least evident in the area of vascular disease. This thesis has described how 

treatment strategies in the vascular surgical field have developed from early trials performed 

by “craftsmen” towards more technology-based treatments performed almost in an industrial 

manner. Knowledge development is taking place continuously and only since EVAR was 

introduced, endograft design, case selection/planning and the management of patients after 

surgery have changed significantly (Wanhainen et al., 2019). Nevertheless, patients in the 

area of vascular disease still require different treatment strategies depending on the 

complexity of their condition. When patients suffer from aortic disease they may need the 

entire range of competence and technology that exists at a regional hospital to survive and 

have a good quality of life afterwards. If their aortic disease extends in to the thorax they may 

even need thoracic surgical competence. When patients suffer from peripheral arterial disease 

they need help from district and referral hospitals as well as community-based care, involving 

a wide range of professionals and lay participants. After treatment their situation is about 

rehabilitation, change of life style etc. and they need a primary health care system that is 

organized accordingly (Grimsmo et al., 2018, Christensen et al., 2008). Oslo University 

Hospital must consider all these aspects when they make organizational plans for patients in 

the area of vascular disease.  

Health care planners and professionals need to design a system that combines present medical 

and economic concerns across different health care levels in a more efficient and appropriate 

way. They need to remember that knowledge development is taking place continuously. In 
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this connection it is particularly important to take into consideration the nature of the 

knowledge and technology that are to be used and how that use best can be organized, e.g. 

through a solution shop, a value-adding process business or a facilitated network (Christensen 

et al., 2008). 

 

  Contributions, implications and limitations of thesis  

This study contributes with new knowledge about national and regional practice trends in the 

area of vascular disease (paper I and II) during an extended time period of time (13/14 years). 

The health care system need to adjust to these developments. The increased use of 

endovascular technology requires organizational adaptations at the hospital level. The 

expected increase in older patients with peripheral arterial disease and comorbidities requires 

a primary health care system that is prepared to take care of these patients and their complex 

needs in a holistic manner.  

The study also adds insight into how the politics of organizational adaptations related to these 

knowledge developments unfolded at two different health care levels (paper III). The informal 

politics connected to various interest groups played a decisive role and the managers and their 

professional advisers had to revoke their centralizing plans at the regional level. At the local 

level the process is still going on. It seems as though health care planners need to put more 

effort into decommissioning and merger processes than was the case in the processes that 

were studied in this thesis. Based on a robust and rigorous evidence base they should outline 

and prepare future large- and small-scale transformations in the health care system more 

thoroughly.  

The quantitative sub studies in this work were designed to investigate trends in treatment 

patterns and not indications for treatment or clinical outcomes. Nor did they include cost 
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analysis. Resonating Lindahl (2016), our study about trends in treatment for abdominal aortic 

and iliac aneurysms (Wendt et al., 2016) should be looked into. It is imperative to find out 

whether the regional differences in treatment patterns that this study demonstrated lead to 

differences in outcome and compare these results with outcome in other countries (Lindahl, 

2016). Thus, planning for future healthcare should also describe costs and effects and include 

outcome measures like short and long-term survival, and quality of life and satisfaction, 

including knowledge of quality and not only trends of practice. However, this work has 

showed that reporting and analyzing routines concerning performance and quality measures 

need to be improved. Valid and reliable performance and quality registries will enable 

extended analyses of quality measures, consequences and risks, and provide health care 

planners as well as various stakeholders with better opportunities to contribute when priority 

settings are to be settled.  

This thesis is characterized as a case study in the area of vascular disease. As previous 

described, the main challenges of case study research is related to generalizations in the 

conventional sense. Resonating Malterud (2011) and Yin (2009), the purpose of this work has 

been to increase our insights about knowledge development and organizational adaptations 

and generate new thinking. I have explained why the vascular surgical field is considered 

particularly suited for studying these issues and I have provided a detailed account about 

contextual issues, described theoretical perspectives, presented the methods, debated on their 

strengths and limitations, and reflected on the quality of the sub-studies. Furthermore, I have 

presented the results and discussed the findings and their implications. In this way, the 

insights from this study may be drawn upon in further studies of other cases related to 

knowledge development and the politics of organizational adaptations in the Norwegian 

health care system and contribute to improve how such processes are managed.  
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7. Ethical considerations   

Permission to use the anonymous data from the Norwegian Patient Registry in paper I and 

paper II was obtained from the Norwegian Directorate of Health (project no 12/6811-12). 

Papers I and II investigated trends in practice for two main diagnosis in the vascular surgical 

field from 2001-2013/14. The data material in these papers consisted of several thousand 

treatment sessions that were categorised in different groups and analysed. During the work 

with this material it has been important for me to remember that behind each number there is 

an individual person, an individual who is dependent on a well-organized and well-

functioning health care system in order to have his or her health and quality of life improved. 

The Norwegian Centre for Research Data approved the study in paper III (project no 31536). 

Informed consent, confidentiality and truthful reporting are key ethical topics in qualitative 

research (Alvesson, 2010). According to Kvale and Brinkmann (2009: 34) it is also important 

to remember that the research interview is a professional conversation with a clear power 

asymmetry between the researcher and the informant. The researcher defines the topic, ask 

questions and may manipulate the dialogue in order to obtain information. Furthermore, the 

last word on the interpretation and the text is the responsibility of the researcher. I have 

addressed the key ethical topics concerning informed consent, confidentiality and truthful 

reporting through several different steps and reflected on the role of power in the production 

of interview knowledge. All informants were briefed about the purpose and the procedures of 

the research project in advance and they signed an informed consent before the interview. 

They also had the opportunity to withdraw from the interview at any moment. The interviews 

were semi-structured allowing the informants to speak more freely without me interfering too 

much. I performed “member checks” when the interviews were completed and several of the 

informants also commented on drafts of the manuscript. To maintain anonymity, the 
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informants were presented only by professional titles and numbers in the manuscripts. Audio 

recordings and digitally stored transcripts were password protected and safely stored. I also 

emphasized to keep a professional distance during the interview and showed ethical respect 

for the integrity of the informants. 

The purpose of this study was not to “assign blame” or to evaluate the behavior of individual 

participants, but rather to understand the dynamics related to knowledge development and 

comprehensive decision-making processes in the area of vascular disease. As previously 

described, (Skjervheim, 1957) claimed that it is not possible to study the world objectively 

because we are participants in the world ourselves. My own workplace, Oslo University 

Hospital and the Intervention Centre has been a part of this case study. I have therefore tried 

to be aware of my own values, prior experiences, and expectations during this research and 

have safeguarded my integrity as a researcher through various steps. I have emphasized to 

keep a professional distance to the research field and drawn on multiple sources to gain a 

richer understanding of the phenomena’s being studied. I have also included informants with 

different viewpoints and interests in the processes and discussed the findings with persons 

without any stakes in the processes.  

Many of the main findings in this study are negatively charged. The treatment patterns varied 

among the regions, registration routines and further processing of performance and quality 

measures were incomplete, and organizational decision-making was difficult. Nevertheless, it 

is important that also negatively charged findings are reported and published in order to 

improve how similar processes are managed.  
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8. Conclusion and future perspectives 

This study has showed how the introduction of new technology have changed practice trends 

in the area of vascular disease and how the politics of organizational adaptations have 

unfolded. As already mentioned, future studies about knowledge development in professional 

fields should describe not only treatment patterns, but also include cost analysis and outcome 

measures like short and long-term survival, and quality of life and satisfaction. Comparative 

studies about knowledge development and organizational adaptations in different medical 

fields nationally but also across countries could further increase our insights about these 

important health care issues. 

Future studies about health policy should focus further on the interaction between the formal 

and informal politics of health policy, in order to achieve a more efficient and appropriate 

governing of the health care system in Norway.  

This study indicates that the primary health care system will play an increasingly important 

role when patients in the area of vascular disease are discharged from hospitals. Thus, it 

seems necessary to acquire more knowledge about primary health care organizing in order to 

optimize this system. Keywords connected to this issue may relate to holistic care and 

collaboration between different kind of providers and between these providers and the 

patients. Future studies should also look into registration and analysis of costs, performance 

and quality measures related to patient treatments, in order to create practical, reliable and 

valid registries.  
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Appendix  

Table 2  

National and regional incidence rates for the revascularisation groups per 100 000 person years 
in Norway and the regional national health authorities from 2001 to 2014 for patients aged > 60 
yearsa, b 

 

2A Multilevel revascularisations 

Region Total multilevel Open multilevel  Endovascular  
multilevel 

 Men and women Men Women Men and women Men and women 

Norway 36.5 (35.5-37.5) 48.0 (46.3-49.8) 27.0 (25.9-28.3) 13.2 (12.6-13.8) 23.3 (22.5-24.1) 

South-Eastern  32.5 (31.3-33.9) 42.2 (40.1-44.5) 24.8 (23.3-26.3) 10.7 (10.0-11.5) 21.8 (20.8-22.9) 

Western  34.2 (32.0-36.5) 45.9 (42.1-50.0) 24.5 (22.0-27.2) 17.4 (15.8-19.1) 16.8 (15.3-18.5) 

Central  48.4 (45.4-51.6) 62.7 (57.6-68.2) 36.5 (33.0-40.4) 15.7 (13.9-17.5) 32.8 (30.3-35.4) 

Northern  45.3 (41.8-49.0) 62.0 (56.0-68.4) 31.0 (27.2-35.3) 15.2 (13.2-17.4) 30.1 (27.3-33.1) 

 

 

2B Aortoiliacal revascularisations 
Region Total aortoiliacal Open aortoiliacal Endovascular 

aortoiliacal 
 Men and women Men Women Men and women Men and women 

Norway  95.0 (93.4-96.7) 123.1 (120.3-125.9) 72.2 (70.3-74.1) 20.6 (19.8-21.3) 74.5 (73.0-75.9) 

South-Eastern   96.6 (94.4-98.8) 122.5 (118.8-126.3) 75.8 (73.2-78.4) 21.4 (20.4-22.5) 75.1 (73.2-77.1) 

Western   95.2 (91.5-99.0) 130.2 (123.7-136.9) 66.6 (62.4-70.9) 18.6 (17.0-20.3) 76.6 (73.3-80.1) 

Central   71.7 (68.0-75.6)   94.5 (88.2-101.1) 52.8 (48.5-57.3) 14.4 (12.8-16.2) 57.3 (54.0-60.7) 

Northern  119.1 (113.4-125.0) 152.6 (143.2-162.5) 90.4 (83.7-97.5) 28.0 (25.3-31.0) 91.1 (86.1-96.2) 

 

 

2C Total femoral to popliteal revascularisations 
Region Total femoral to popliteal Open femoral  

to popliteal  

Endo femoral  

popliteal  

 Men and women Men Women Men and women Men and women 

Norway 177.4 (175.2-179.7) 222.2 (218.5-226.0) 141.0 (138.3-143.7) 76.2 (74.8-77.7) 101.2 (99.5-102.9) 

South-Eastern  192.1 (189.0-195.2) 234.6 (229.5-239.8) 158.0 (154.2-161.8) 76.3 (74.3-78.3) 115.8 (113.4-118.2) 

Western  161.9 (157.0-166.8) 217.7 (209.3-226.3) 116.1 (110.6-121.8) 69.2 (66.0-72.5)   92.7 (89.0-96.5) 

Central  168.2 (162.5-174.0) 211.5 (202.0-221.3) 132.1 (125.3-139.2) 79.8 (75.9-83.9)   88.3 (84.2-92.6) 

Northern  139.8 (133.6-146.2) 180.3 (170.0-191.0) 105.3 (98.1-112.9) 84.0 (79.2-88.9)   55.8 (52.0-59.9) 
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2D Total popliteal to foot revascularisations 
Region Total popliteal to foot Open popliteal     

to foot  
Endo popliteal            
to foot     

 Men and women Men Women Men and women Men and women 

Norway 77.9 (76.4-79.4) 100.3 (97.8-102.8) 59.7 (57.9-61.45) 17.5 (16.8-18.2) 60.4 (59.1-61.7) 

South-Eastern  83.2 (81.2-85.3) 103.1 (99.7-106.6) 67.3 (64.8-69.8) 15.8 (15.0-16.8) 67.4 (65.5-69.2) 

Western  76.4 (73.1-79.9) 112.6 (106.6-118.8) 46.8 (43.3-50.5) 22.9 (21.1-24.8) 53.5 (50.7-56.4) 

Central  74.0 (70.2-77.9)   90.0 (83.8-96.4) 60.6 (56.0-65.5) 18.5 (16.6-20.5) 55.5 (52.2-58.9) 

Northern  57.2 (53.3-61.3)   77.2 (70.5-84.3) 40.1 (35.7-44.9) 15.2 (13.2-17.4) 42.0 (38.7-45.6) 
a The number of treatments in age groups > 60 years in the specified groups and regions were divided by the total populations from 2001 to   
   2014 in the corresponding group studied and then multiplied by 100 000 
b The confidence interval was calculated as described below:  
   The confidence interval for the probability p (in this case the incidence p),  x =  number of cases, n = population 
 

        The confidence interval:  

 

 
Table 3 
 
Descriptive numbers of treatment sessions in all revascularisation groups from 2001-2014 in age-
group  > 60 including diabetic no and percentages  
 
Table 3A Multilevel treatment sessions 

Region 

 

Total no           

 

Total  
diabetic no 

%  
Diabetic 

Southern 2461 417 16.9 

Western 887 143 16.1 

Central 947 150 15.8 

Northern 627 88 14.0 

Norway 4922 798 16.2 

 

 

Table 3B Aortoiliacal treatment sessions 

Region 

 

Total no           

 

Total  
diabetic no 

%  
Diabetic 

Southern 7303 947 13.0 

Western 2472 295 11.9 

Central 1402 181 12.9 

Northern 1649 176 10.7 

Norway 12826 1599 12.5 
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Table 3C Femoral to popliteal treatment sessions 

Region 

 

Total no           

 

Total  
diabetic no 

%  
diabetic 

Southern 14526 2863 19.7 

Western 4202 873 20.8 

Central 3288 715 21.7 

Northern 1936 373 19.3 

Norway 23952 4824 20.1 

 

 

Table 3 D Popliteal to foot treatment sessions 

Region 

 

Total no           

 

Total  
diabetic no 

%  
diabetic 

Southern 6293 1674 26.6 

Western 1984 561 28.3 

Central 1446 391 27.0 

Northern 792 221 27.9 

Norway 10515 2847 27.1 
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Errata 

 
Cor – correction of language 
Cpltf – Change of page layout or text format  
 
Page Line Original text Type of 

correction 
Corrected text 

iii 21 The rates of endovascular 
revascularisations (EVARs) .. 

Cor The rates of endovascular repairs 
(EVARs) .. 

 2  2 .. Sweden 1910 .. Cor .. Sweden in 1910 .. 
10  6 .. ndirectly Christensen.. Cor .. indirectly Christensen .. 
14 1 SVC, 2004 Cor SVS, 2004 
61 15 The national increase in intact 

EVAR from 10.6 to 43.3 % 
during the period was less 
compared to many other 
Western countries. 

Cpltf The national increase in intact 
EVAR from 10.6 to 43.3 % during 
the period was less compared to 
many other Western countries 
(Mani et al. 2011, Schwarze et al 
2009). 

63  4 and 6 NPR  Cor Norwegian Patient Registry 
70  3-4 Resonating (Werntoft and 

Edberg, 2015, Williams, 
2015, Best et al., 2012) .. 

Cpltf Resonating Werntoft and Edberg 
(2015), Williams (2015) and Best 
et al. (2012), .. 

75 9 Valid performance .. Cor Valid and reliable performance .. 
78 18 .. practical and valid ..   .. practical, reliable and valid .. 
89 11 Svc. 2004 Cor SVS. 2004 
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ABSTRACT
Objective The numbers of lower extremity 
revascularisations and amputations are insufficiently 
reported in Norway. To support future policy decisions 
regarding the provision of vascular treatment, knowledge 
of such trends is important.
Methods This retrospective cross-sectional study 
from 2001 to 2014 used data from the Norwegian 
Patient Registry. The revascularisation treatments 
were categorised in multilevel, aortoiliac, femoral to 
popliteal and popliteal to foot levels and sorted as open, 
endovascular and hybrid. The sessions in amputations 
were divided in major (thigh and below knee) and minor 
(ankle, foot or digit). Incidence rates were assessed per 
100 000 for patients in the age group >60 years. The 
diabetic prevalence was calculated and the endovascular 
numbers at the South-Eastern, Western, Central and 
Northern Norway Regional Health Authority were 
compared.
Results The overall revascularisation rates increased 
from 308.7 to 366.8 (p=0.02). Open revascularisations 
decreased from 158.9 to 98.7 (p<0.01) while 
endovascular revascularisations increased from 142.2 to 
243.4 (p<0.01). Hybrid revascularisations increased from 
7.4 to 24.8 (p<0.01). Major amputation rates decreased 
from 87.8 to 48.7 (p<0.01) while minor amputations 
increased from 12.3 to 19.6 (p=0.01). The diabetic 
percentages increased from 12.2 to 22.3 (p<0.01) in 
revascularisations, from 26.5 to 30.8 (p=0.02) in major 
amputations and from 43.0 to 49.3 (p=0.13) in minor. (p 
values refer to average annual changes.) The regional 
trends in endovascular treatments varied within and 
between the vascular groups.
Conclusion From 2001 to 2014, the revascularisation 
rates increased due to the rise in endovascular 
procedures. Open revascularisations and major amputation 
rates decreased, minor increased. The regional variances 
in endovascular treatments indicate that the availability 
of this technology differed between the health regions of 

Norway. The increase in patients with diabetes requires 
continued awareness of diabetes and its complications.

INTRODUCTION

Endovascular procedures are now more 
commonly performed than open surgery in 
many Western countries in the invasive treat-
ment of lower peripheral arterial disease. 
This has led to an increase in revascularisa-
tion rates during the past decades and more 
patients are treated.1 2 The only randomised 
controlled trial comparing the effective-
ness of endovascular intervention with open 
surgery so far, reported similar short-term 
outcomes between the two treatment strate-
gies,3 and in recent guidelines an ‘endovas-
cular-first-strategy’ is advocated for almost 
all types of lesions. Although at a decreasing 

Strengths and limitations of this study

 This study is the first to demonstrate Norwegian 
trends in the numbers of open and endovascular 
treatments for peripheral arterial disease including 
lower extremity amputations, the diabetic prevalence 
in these treatments and the regional variances in 
use of endovascular technology.

 The study provides valuable knowledge for future 
provision of vascular treatment.

 Results are subject to potential errors in records, 
coding and analysis.

 The data were anonymous and did not include 
outcome measures.

 The study was not designed to establish causal 
relations.
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rate, some complex lesions are still ideally treated by 
surgical approach.4

On a global level, peripheral arterial disease is one of the 
most prevalent, morbid and mortal diseases and affected 
more than 202 million individuals in 2010. The disease 
is now reported coprevalent among men and women in 
high-income countries and possibly more prevalent in 
women than men in low- and middle-income countries. 
Peripheral arterial disease is relatively uncommon in 
people younger than 40 years but affects 1 in 10 people 
aged 70 years and 1 in 6 people older than 80 years. The 
prevalence of the disease increased by 23.5% between 
2000 and 2010.5 6

Smoking and diabetes are identified as the most 
important risk factors associated with the development of 
the disease.5 7 Smoking relates to atherosclerosis of prox-
imal segments, diabetes to that of the distal segments.8 
Peripheral arterial disease is more severe and progresses 
more rapidly in people with diabetes than those without. 
These patients are also at higher risk for lower extremity 
amputations and reamputations.9 10 In patients with 
diabetes who are smokers, there is an additive risk.11 
Smoking cessation is associated with a decline in the inci-
dence of peripheral arterial disease.12

Recent studies have demonstrated a decrease in major 
amputations rates and a slight increase in minor ampu-
tations.2 13 14 An association between the increased appli-
cation of endovascular technology and the reduced 
major amputation rates in patients with peripheral arte-
rial disease has been suggested.1 15 Advances in medical 
therapy, decreased smoking prevalence and widespread 
improvements in peripheral arterial disease screening 
programme are other likely explanations for the reduc-
tion in major amputation rates.1 16

Norwegian numbers of lower extremity revascularisa-
tions and amputations have been insufficiently reported. 
To support future policy decisions regarding the provision 
of vascular treatment in the country, knowledge about 
these trends is important. The objective of this study was 
to investigate the Norwegian changes in numbers of open 
and endovascular revascularisations and lower extremity 
amputations and assess the diabetic prevalence in these 
treatments from 2001 to 2014. With regards to the polit-
ical goal of equitable healthcare in the country, we also 
investigated and compared regional trends in endovas-
cular treatments.

MATERIAL AND METHODS

The material was based on retrospective analysis of anon-
ymous treatment sessions extracted from the Norwe-
gian Patient Registry (NPR).17 This is an independent, 
administrative registry of all patient treatment sessions 
(including also outpatients) in the public healthcare of 
Norway. The registry was established in 1997 and is owned 
by the Norwegian Ministry of Health and Care Services. 
The Norwegian Directorate of Health granted permis-
sion to use the anonymous data.

The unit of analysis was the treatment sessions including 
procedure18 and diagnosis codes19 as listed in online 
supplementary appendix 1A, 1B, 1C and 1D. The inclu-
sion of all diagnosis codes from the Norwegian version 
of International Classification of Diseases (ICD) I70–I7919 
was considered the best alternative for all groups to avoid 
inaccuracies and possible errors in the diagnostic coding. 
The listed vascular procedure codes are closely connected 
to peripheral arterial disease. This is not as evident for 
the procedure codes in the amputation groups. Conse-
quently, amputations caused by any arterial disease from 
ICD I70-I7919 were included in the study. However, it is 
reasonable to assume that the vast majority of these lower 
extremity amputations were actually caused by peripheral 
arterial disease.20 21 Amputations caused by other condi-
tions such as trauma, venous and lymphatic disorders and 
malignancies were excluded. All treatment sessions were 
analysed in combination with these variables: the patient’s 
age, sex, treatment site (hospital or health trust) and 
home county. As the majority of treatments (86.8%) were 
on patients aged >60 years this age group was used for 
calculation of incidence rates per 100 000. For transpar-
ency, the numbers of treatment sessions in the age groups 
<60 and ≥60 years were compared (see online supple-
mentary appendix 2A, 2B, 2C, 2D and 2E). Numbers for 
the per capita calculations and developments in national 
smoking habits were obtained from Statistics Norway.22

The treatments in the revascularisation group were cate-
gorised in four groups: multilevel (across the aortoiliac 
and infrainguinal levels), on the aortoiliac level, on the 
femoral to popliteal level and on the popliteal to foot 
level and sorted into open, endovascular and hybrid treat-
ments. Hybrid treatments were defined as a combination 
of open and endovascular procedures. We identified a 
small number of endoscopic aortoiliac and infrainguinal 
treatment sessions. These were excluded from further 
analyses. The treatments in the lower extremity amputa-
tion group were divided in major amputations (thigh and 
below knee), major amputation revisions, minor ampu-
tations (ankle, foot or digit) and minor amputation revi-
sions. National incidence rates are presented in table 1A 
and figures 1–5 and the numbers (%) of treatments in 
individuals with diabetes in table 1B. The hybrid treat-
ments were added to the endovascular treatments in the 
analysis of regional variances shown in tables 2, 3, 4 and 
5. Two of the authors cross-checked the extraction of data 
from the NPR and performed the analysis independently 
to increase the reliability of the results.

Since 2002, the Norwegian government has been 
responsible for the specialist healthcare service in the 
country. The hospitals are organised into health trusts, 
which again are grouped into regional health authorities. 
During the study period, some hospitals reported directly 
to the NPR while others reported to their health trust 
from which the number of treatments were forwarded 
collectively. Centralising efforts from the health authori-
ties reduced the number of health trusts from 47 in 2001 
to 26 in 2014. To avoid overly detailed information about 
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trends in hospitals and health trusts that merged with 
others during the period, the lowest level of treatment site 
used in the analyses was the Norwegian Regional Health 
Authorities (NRHAs). In 2007, the number of authori-
ties was reduced from five to four as the South and the 
Eastern NRHA merged. For practical reasons, the current 
organisational model with the South-Eastern, Western, 
Central and Northern NRHA was used.

Statistical analyses

The statistical analyses were performed with Stata V.14.0 
(Stata Corp). We used linear regression with analytical 
weights to calculate average annual changes in rates and 
percentages, and the two-sample test of proportions. The 
significance level was set at ≤0.05.

RESULTS

From 2001 to 2014, the population of Norway increased 
from 4.5 to 5.1 million. The proportion aged >60 years 
increased from 19.3% to 21.5%. The South-Eastern 
NRHA was the largest authority with responsibility for 
more than half of the population, 2.8 million in 2014. 
The corresponding population was 1.1 in the Western, 
0.7 in the Central and 0.5 in the Northern NRHA.22

A total of 55 028 treatment sessions were categorised in 
the four revascularisation groups while 13 074 treatment 
sessions were categorised in the four lower extremity 
amputation groups.

6 060 of the vascular treatment sessions below the 
infrainguinal level included procedure codes from both 
the femoral to popliteal and the popliteal to foot level and 
were categorized in both groups. Some of the vascular 
sessions also included procedure codes from the ampu-
tation group. These combined treatments were identified 
in 1 370 (2.5%) of the vascular sessions. 

Multilevel revascularisations

Total numbers
Treatment sessions of 5 738 were identified as multilevel 
revascularisations. In these, 4 922 (85.8%) of the patients 
were aged >60 years and 3 472 (60.5%) were men. Multi-
level treatments of 2 082 (36.3%) contained only open 
procedure codes while 2 005 (34.9%) contained only endo-
vascular procedure codes. Treatments of 1 651 (28.8%) 
contained both and were categorised as hybrid multilevel 
treatments (see online supplementary appendix 2A).

Incidence rates
The annual incidence rates of multilevel revascularisa-
tions increased from 20.4 in 2001 to 39.9 in 2014 per 100 
000 for the age group >60 years. Applying linear regres-
sion with year (time) as the independent variable, the 
average annual increase in these incidence rates per 100 
000 was 1.7 (p<0.01). The open multilevel revascularisa-
tions decreased from 14.3 to 11.7 (annual change −0.2; 
p=0.09), while the endovascular increased from 3.7 to 
12.3 (annual change 0.7; p<0.01). The hybrid treatments G
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increased from 2.4 to 15.9 (annual change 1.1; p<0.01). 
(table 1A)

Developments of treatments in individuals with diabetes
The treatments including individuals with diabetes in the 
multilevel group increased from 9.6% in 2001 to 17.4% in 
2014 (annual increase 0.6%, p<0.01) (table 1B).

Regional variances
Table 2A,B presents the regional variances in percent-
ages of endovascular treatments among the conducted 
multilevel treatments based on regression analysis. 
Table 2A shows that the average annual increase across 
the regions was 2.5% (p<0.01), whereas the Northern, 
South-Eastern and Central performed from 14.1% to 
17.5% (p values <0.01) more multilevel endovascular 
treatments compared with the Western NRHA during 
the period. Table 2B shows the differences in annual 
growth between the regions. The South-Eastern had 

an estimated average annual growth of 1.9% during 
the period, while the Western had a growth of 4.2% (p 
values <0.01). However, the South-Eastern also started 
at the highest estimated share, 35.7% more than the 
reference group (the Western). This indicates that 
the growth was highest in regions that started at lower 
shares.

Aortoiliac revascularisations

Total numbers
Treatments sessions of 17 118 were registered with 
procedure codes from only the aortoiliac level. In these, 
12 826 (74.9%) of the patients were aged >60 years and 
10 074 (58.9%) were men. Of the aortoiliac revascular-
isations, 3 783 (22.1%) contained only open procedure 
codes while 13 201 (77.1%) contained only endovas-
cular codes. Categorised as hybrid treatments were 134 
(0.8%) (see online supplementary appendix 2B).

Figure 1 Trends in multilevel revascularisations (treatment sessions) in age group ≥60 years.

Figure 2 Trends in aortoiliac revascularisations (treatment sessions) in age group ≥60 years. 
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Incidence rates
The annual incidence rates of open aortoiliac revascu-
larisations decreased from 27.8 to 12.4 per 100 000 for 
the age group >60 years (annual change −1.3; p<0.01). 
Endovascular revascularisations increased from 54.2 to 
74.1 (annual change 1.8; p<0.01) while hybrid revascu-
larisations remained at 0.5 (annual change 0.02; p=0.52) 
(table 1A).

Developments of treatments in individuals with diabetes
The treatments including individuals with diabetes in the 
aortoiliac group increased from 8.7% in 2001 to 15.9% in 
2014 (annual increase 0.4%, p<0.01) (table 1B).

Regional variances
Table 3A,B presents the regional variances of endovas-
cular treatments among the conducted aortoiliac treat-
ments. Table 3A shows that the average annual increase 

across the regions was 1.4% (p<0.01) whereas the South-
Eastern, Central and Western performed from 3.0% to 
6.9% (p values ≤0.05) more aortoiliac endovascular 
treatments compared with the Northern NRHA during 
the period. Table 3B shows the differences in annual 
growth between the regions. The Central had an esti-
mated average annual growth of 0.03% (p=0.91) while 
the Northern NRHA, that started at the lowest share, had 
a growth of 1.8% (p<0.01).

Femoral to popliteal revascularisations

Total numbers
Treatment sessions of 26 668 were registered in the 
femoral to popliteal revascularisation group. In these, 
23 952 (89.8%) of the patients were aged >60 years 
and 15 428 (57.9%) were men. Of the sessions, 11 527 
(43.2%) were registered with only open procedure codes 

Figure 3 Trends in femoral to popliteal revascularisations (treatment sessions) in age group ≥60 years. 

Figure 4 Trends in popliteal to foot revascularisations (treatment sessions) in age group ≥60 years. 
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and 13 980 (52.4%) were registered with only endovas-
cular codes. Categorised as hybrid treatments were 1 161 
(4.4%) (see online supplementary appendix 2C).

Incidence rates
The annual incidence rates of open femoral to popliteal 
revascularisations decreased from 93.8 to 61.8 per 100 
000 for the age group >60 years (annual change −2.5; 
p<0.01). Endovascular revascularisations increased from 
60.3 to 89.2 (annual change 2.2; p=0.01). Hybrid revascu-
larisations increased from 3.2 to 7.2 (annual change 0.5; 
p<0.01) (table 1A).

Developments of treatments in individuals with diabetes
The treatments including individuals with diabetes in 
the femoral to popliteal group increased from 13.3% in 
2001 to 22.9% in 2014 (annual increase 0.7%, p<0.01) 
(table 1B).

Regional variances
Table 4A,B presents the regional variances of endovas-
cular treatments among the conducted femoral to popli-
teal treatments. Table 4A shows that the average annual 
increase across the regions was 1.6% (p<0.01), whereas 
the Central, Western and South-Eastern performed from 
11.6% to 19.6% (p values <0.01) more endovascular treat-
ments in this group compared with the Northern NRHA. 
Table 4B shows the differences in annual growth between 
the regions. The South-Eastern had an estimated average 
annual growth of 1.1% while the Western NRHA that had 
a lower share in 2001, had a growth of 3.2% (p values 
<0.01).

Popliteal to foot revascularisations

Total numbers
Treatment sessions of 11 564 were registered in the 
popliteal to foot revascularisation group. In these,  
10 515 (90.9%) of the patients were aged >60 years and  

6 880 (59.5%) were men. Of the sessions, 2 727 (23.6%) 
were registered with only open procedure codes, 8 623 
(74.6%) were registered with only endovascular codes. 
Categorised as hybrid treatment were 214 (1.9%) (see 
online supplementary appendix 2D).

Incidence rates
The annual incidence rates of open popliteal to foot revas-
cularisations decreased from 23.1 to 12.8 (annual change 
−0.9; p<0.01). Endovascular revascularisations increased 
from 24.2 to 67.9 (annual change 4.0; p<0.01). Hybrid 
revascularisations decreased from 1.3 to 1.2 (annual 
change 0.06; p=0.13) (table 1A)

Developments of treatments in individuals with diabetes
The treatments including individuals with diabetes in the 
popliteal to foot group increased from 15.7% in 2001 to 
30.2% in 2014 (annual increase 0.9%, p<0.01) (table 1B).

Regional variances
Table 5A,B presents the regional variances of endo-
vascular treatments among the conducted popliteal to 
foot treatments. Table 5A shows that the average annual 
increase across the regions was 2.4% (p<0.01), whereas 
the Northern performed 4.9% (p=0.23), the Central 5.1% 
(p=0.14) and the South-Eastern 10.7% (p<0.01) more 
of these endovascular treatments compared with the 
Western NRHA. Table 5B shows that the South-Eastern 
had an estimated average annual growth of 1.8% while 
the Western NRHA, that started at the lowest share, had a 
growth of 4.0% (p values<0.01).

Lower extremity amputations

Total numbers
Treatment sessions of 13 074 were registered with one or 
more procedure codes from the lower extremity amputa-
tion groups. In these, 12 162 (93.0%) of the patients were 

Figure 5 Trends in lower extremity amputations and revisions (treatment sessions) in age group ≥60 years. 
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aged >60 years and 7 702 (58.9%) were men (see online 
supplementary appendix 2E).

Incidence rates
Treatments categorised as major lower amputations 
decreased from 87.8 to 48.7 per 100 000 for the age group 
>60 years (annual change −3.2; p<0.01). Major lower 
amputation revisions decreased from 4.8 to 3.8 (annual 
change −0.1; p=0.09). Minor lower amputations increased 

from 12.3 to 19.6 (annual change 0.6; p=0.01), while 
minor lower revisions increased from 1.0 to 3.6 (annual 
change 0.1; p=0.04) (table 1A).

Developments of treatments in individuals with diabetes
The treatments including individuals with diabetes 
in the major lower amputation group increased from 
26.5% in 2001 to 30.8% in 2014 (annual change 0.4%, 
p=0.02). Major amputation revisions in individuals 
with diabetes decreased from 31.0 in 2001 to 23.8% in 

Table 2A Regional overview showing variances in 
percentages of endovascular treatments among the 
conducted multilevel revascularisations from 2001 to 2014+

Region

Percentage 

multilevel 

endovascular 

revascularisations 

with 95% CI p value

Average annual national 
increase endovascular 
revascularisations

2.5 (1.9 to 3.2) <0.01

Western NRHA Reference group

Central NRHA 17.5 (9.4 to 25.5) <0.01

South-Eastern NRHA 16.3 (9.6 to 23.0) <0.01

Northern NRHA 14.1 (5.0 to 23.2) <0.01

Revascularisations=treatment sessions. 
Reference group=lowest share.
+Weighted linear regression (analytical weights) with percentage 
endovascular revascularisations as dependent variable and 
average annual increases as explanatory variable.
NRHA, Norwegian Regional Health Authority.

Table 2B Regional overview showing average annual 
increase (%) in endovascular treatments among the 
conducted multilevel revascularizations from 2001 to 2014+ 

Region

Percentage multilevel 

endovascular 

revascularisations 

with 95% CI p value

Western NRHA *year 4.2 (2.9 to 5.5) <0.01

Northern NRHA *year 2.7 (0.8 to 4.5) <0.01

Central NRHA *year 2.3 (0.7 to 3.8) <0.01

South-Eastern NRHA 
*year

1.9 (1.0 to 2.7) <0.01

Western NRHA (2001) Reference group

South-Eastern NRHA 35.7 (21.0 to 50.4) <0.01

Central NRHA 34.0 (14.2 to 53.8) <0.01

Northern NRHA 26.8 (5.8 to 47.9) 0.01

Revascularisations=treatment sessions. 
Reference group=lowest share.
+Weighted linear regression (analytical weights) with percentage 
endovascular revascularisations as dependent variable.
*year=average annual change.
NRHA, Norwegian Regional Health Authority.

Table 3A Regional overview showing variances in 
percentages of endovascular treatments among the 
conducted aortoiliacal revascularisations from 2001 to 2014+ 

Region

Percentage 

aortoiliac 

endovascular 

revascularisations 

with 95% CI p value

Average annual national 
increase endovascular 
revascularisations

1.4 (1.2 to 1.6) <0.01

Northern NRHA Reference group

Western NRHA 6.9 (3.6 to 10.2) <0.01

Central NRHA 5.8 (2.1 to 9.6) <0.01

South-Eastern NRHA 3.0 (0.1 to 5.8) 0.04

Revascularisations=treatment sessions. 
Reference group=lowest share.
+Weighted linear regression (analytical weights) with percentage 
endovascularrevascularisations as dependent variable and average 
annual increases as explanatory variable.
NRHA, Norwegian Regional Health Authority.

Table 3B Regional overview showing average annual 
increase (%) in endovascular treatments among the 
conducted aortoiliac revascularizations from 2001 to 2014+ 

Region

Percentage aortoiliac 

endovascular 

revascularisations 

with 95% CI p value

Northern NRHA *year 1.8 (1.2 to 2.3) <0.01

South-Eastern NRHA 
*year

1.6 (1.4 to 1.9) <0.01

Western NRHA *year 1.4 (1.0 to 1.7) <0.01

Central NRHA *year 0.03 (-0.5 to 0.6) 0.91

Northern NRHA (2001) Reference group

Central NRHA 18.8 (12.5 to 25.2) <0.01

Western NRHA 10.0 (4.4 to 15.6) <0.01

South-Eastern NRHA 3.8 (-1.1 to 8.7) 0.12

Revascularisations=treatment sessions. 
Reference value=lowest share.
+Weighted linear regression (analytical weights) with percentage 
endovascular revascularisations as dependent variable and 
average annual increases as explanatory variable.
*year=average annual change.
NRHA, Norwegian Regional Health Authority.
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2014 (annual change 0.4, p=0.60). Minor amputations 
in individuals with diabetes increased from 43.0% to 
49.3% (annual change 0.4, p=0.13), while minor ampu-
tation revisions in individuals with diabetes increased 
from 44.4% to 56.4% (annual change −0.2, p=0.85)  
(table 1B).

Other inclusive results

The number of units that reported revascularisations to 
NPR changed during the period. In 2001, we identified 
34 hospitals and 4 health trusts, in 2007, 15 hospitals and 
7 health trusts and in 2014, 13 hospitals and 7 health 
trusts. Less than 1% of the treatment sessions in the study 
included patients treated at other regions than their own. 
All four NRHA’s took part in this exchange of patients 
across regional borders.

Table 4A Regional overview showing variances in 
percentages of endovascular treatments among the 
conducted femoral to popliteal revascularisations from 2001 
to 2014+ 

Region

Percentage 

femoral to popliteal 

endovascular 

revascularisations 

with 95% CI p value

Average annual national 
increase endovascular 
revascularisations

1.6 (1.2 to 2.0) <0.01

Northern NRHA Reference group

South-Eastern NRHA 19.6 (13.7 to 25.4) <0.01

Western NRHA 16.0 (9.3 to 22.6) <0.01

Central NRHA 11.6 (4.7 to 18.6) <0.01

Revascularisations=treatment sessions.
Reference group=lowest share.
+Weighted linear regression (analytical weights) with percentage 
endovascular revascularisations as dependent variable and 
average annual increases as explanatory variable.
NRHA, Norwegian Regional Health Authority.

Table 4B Regional overview showing average annual 
increase (%) in endovascular treatments among the 
conducted femoral to popliteal revascularizations from 2001 
to 2014+ 

Region

Percentage 

femoral to popliteal 

endovascular 

revascularisations 

with 95% CI p value

Western NRHA *year 3.2 (2.4 to 4.0) <0.01

Northern NRHA *year 2.2 (0.9 to 3.4) <0.01

Central NRHA *year 1.6 (0.7 to 2.5) <0.01

South-Eastern NRHA 
*year

1.1 (0.6 to 1.5) <0.01

Northern NRHA (2001) Reference group

South-Eastern NRHA 28.0 (17.0 to 39.0) <0.01

Central NRHA 15.9 (2.7 to 29.1) 0.02

Western NRHA 7.4 (-5.1 to 20.0) 0.24

Revascularisations=treatment sessions.
Reference group=lowest share.
+Weighted linear regression (analytical weights) with percentage 
endovascular revascularisations as dependent variable.
*year=average annual change.
NRHA, Norwegian Regional Health Authority.

Table 5A Regional overview showing variances in 
percentages of endovascular treatments among the 
conducted popliteal to foot revascularisations from 2001 to 
2014+ 

Region

Percentage popliteal 

to foot endovascular 

revascularisations 

with 95% CI p value

Average annual national 
increase endovascular 
revascularisations

2.4 (1.9 to 2.9) <0.01

Western NRHA Reference group

South-Eastern NRHA 10.7 (5.7 to 15.7) <0.01

Central NRHA 5.1 (−1.7 to 11.8) 0.14

Northern NRHA 4.9 (−3.2 to 13.0) 0.23

Revascularisations=treatment sessions.
Reference value=lowest value.
+Weighted linear regression (analytical weights) with percentage 
endovascular revascularisations as dependent variable and 
average annual increases as explanatory variable.
NRHA, Norwegian Regional Health Authority.

Table 5B Regional overview showing average annual 
increase (%) in endovascular treatments among the 
conducted popliteal to foot revascularizations from 2001 to 
2014+ 

Region

Percentage popliteal 

to foot endovascular 

revascularisations 

with 95% CI p value

Western NRHA *year 4.0 (3.0 to 5.0) <0.01

Northern NRHA *year 3.7 (2.0 to 5.4) <0.01

Central NRHA *year 2.1 (0.8 to 3.3) <0.01

South Eastern NRHA *year 1.8 (1.3 to 2.4) <0.01

Western NRHA (2001) Reference group

South-Eastern NRHA 29.0 (18.0 to 40.0) <0.01

Central NRHA 21.4 (6.1 to 36.8) <0.01

Northern NRHA 8.0 (−10.2 to 26.1) 0.38

Revascularisations=treatment sessions.
Reference value=lowest value.
+Weighted linear regression (analytical weights) with percentage 
endovascular revascularisations as dependent variable.
* year=average annual change. 
NRHA, Norwegian Regional Health Authority.
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DISCUSSION

In line with international trends, this study demonstrated 
an increase in the total revascularisation rates from 2001 
to 2014 caused by an increase in endovascular and hybrid 
treatments. Rates of open surgery decreased. These trends 
were similar in all the vascular groups. The increase was 
highest in the endovascular popliteal to foot group and 
in the hybrid multilevel group. The decrease was most 
evident in the open femoral to popliteal group. Parallel 
to the increase in endovascular revascularisations, the 
major amputation and major amputation revision rates 
decreased. This cross-sectional study cannot establish 
whether this represents a direct cause and effect, neither 
was the study designed to evaluate other possible causes. 
However, from 1974 through 2001 to 2014 the percentage 
of daily smokers in Norway in the age group 16–74 years 
has gradually reduced from 52 through 30% to 14% 
among men and from 32 through 31% to 13% among 
women.22 It is likely that this decrease in smoking habits, 
has contributed to the reduction in major amputation 
rates. On the other hand, the percentage of individuals 
with diabetes increased significantly in all the revasculari-
sation groups and diabetes itself profoundly increases the 
risk of amputation.10 11

In the present study and in alignment with diabetic 
complications, the percentage of individuals with diabetes 
was highest in the patient groups with popliteal to foot 
revascularisations and amputations, in particular minor 
amputations and minor amputation revisions. Although 
diabetes occurrence appears to be levelling off in Norway, 
the prevalence of oral antidiabetic use increased from 
2.5% in 2005 to 3.2% in 2011. The use increased strongly 
with age with a peak in men at age 76 (12.4%) and in 
women at age 80 (9.9%).23 As the population in Norway is 
ageing, the number of patients with diabetes with periph-
eral arterial disease is likely to further increase.

A recent German study highlighted the high rates of 
limb amputation and mortality in patients with periph-
eral arterial disease and diabetes, and particularly in those 
with diabetic foot syndrome in an in-hospital setting. 
Patients with diabetics also had a high reamputation risk 
for the ipsilateral and contralateral limb during a long-
term follow-up. Possible reasons for this are that patients 
with diabetes are inadequately and insufficiently diag-
nosed and treated before an amputation.10 A study from 
Norway and the city of Trondheim showed a 40% decline 
in major amputations (amputation through or above the 
ankle joint) in patients with diabetes from 1996 to 2006 
simultaneously as a diabetic foot team started consulta-
tion services. These results could not be attributed to an 
increase in vascular interventions because this rate was 
unchanged in the same period. In addition to informa-
tion and preventive care, the main treatment strategy 
for the diabetic foot team was off-loading of neuropathic 
ulcers, vascular intervention in cases of neuroischaemic 
ulcers and radical debridement in cases of chronic osteo-
myelitis.24 To further reduce the national incidence of 
diabetic amputations, the primary health and specialist 

health service in Norway must cooperate more closely.25 
Our study demonstrated a higher percentage of men than 
women in all age groups. The underlying causes for these 
results need further population-based investigations.

This study documented regional variances in use of 
endovascular revascularisations both within and between 
the vascular groups. It is unlikely that these variations 
were caused by regional differences in the anatomy of the 
lesions or basic variations in the occurrence of periph-
eral arterial disease alone. More likely, these regional 
variances indicate a difference in availability of endovas-
cular technology. Regional variations in use of endovas-
cular technology in Norway have also been demonstrated 
for abdominal aortic aneurysms.26 The developments in 
endovascular interventions require resources and new 
medical equipment, education of staff and new organisa-
tion models with cooperation between vascular surgeons 
and radiologists. Norway’s geography, with large and 
sparsely populated areas, challenges the political goal 
of equal access to healthcare. In some regions, travel 
distances to even a small hospital are several hours and 
it is difficult to staff and equip all treatment sites in a 
specialised endovascular mode. Since the first report 
from the Norwegian association for vascular surgery in 
2001 about the provision of vascular surgery, there has 
been an ongoing debate about where vascular treatments 
should be performed.27 28 Centralising versus decen-
tralising, threats to hospital’s future existence and the 
relationship between volume and quality have been thor-
oughly debated without any conclusive results.

In this study, it was not possible to assess the devel-
opments in numbers of treatment cites because the 
reporting routines varied among the hospitals and health 
trusts during the period. Although our analysis indicated 
that the regions with the lowest share had the highest 
annual growth in endovascular treatments, it is uncertain 
when and if the regions will be equal in performance of 
these treatments. We therefore encourage an assessment 
of professional and technological resources at all present 
treatment sites for revascularisations and suggest an allo-
cation of future revascularisations to specialised vascular 
centres in the regions. New technology is introduced in 
many medical specialities. If the healthcare system is not 
organised accordingly, regional variances in treatment 
strategies will become an increasing challenge for several 
specialities.

This study was based on material from the NPR. All 
hospitals in Norway must report to this registry directly or 
through their health trust when they discharge patients. 
The authorities use the NPR for statistics and to calculate 
reimbursements through the diagnoses-related group 
system. Fifty per cent of the hospitals’ funding was based 
on these data in 2014.29 Thus, there is also an economic 
incentive to report. To investigate the quality of data in 
the study, a selection of numbers registered in the NPR 
were compared with the corresponding numbers in 
NorKar, the clinical quality registry for vascular surgery in 
Norway. This registry was established in 1996 but national 
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registration routines have been incomplete. Since 2013, 
it has been mandatory to report also to NorKar. One 
hospital from each of the four regions was identified in 
both registers for 2013. Compared with 1 189 aortoiliac 
and infrainguinal treatment sessions registered in the 
NPR, 937 (78.8%) were reported to NorKar.30

A central registry for amputations was first established 
in Norway in 2014.31 Thus, to validate the numbers of 
amputations used in this study, several of the treatment 
sites were contacted. The local registration routines for 
amputations varied both within and between these sites. 
This made a large-scale validation between local registries 
and the numbers registered in the NPR difficult. Even-
tually, a hospital in the Western NRHA provided a list 
with treatment sessions on major amputations and major 
amputation revisions from 2001 to 2013. Compared with 
586 treatment sessions in the local registry, 545 (93.0%) 
were registered in the NPR.

Strength and weaknesses in the study

Our study is the first to show Norwegian trends in open 
and endovascular revascularisations including lower 
extremity amputations, the diabetic prevalence in these 
treatments and regional variances in use of endovas-
cular technology. Large datasets, such as the one used 
in the present study, are the only valid method available 
for recognising national trends in patient treatments. 
However, there are also limitations. Results are subject 
to potential errors in records, coding and analyses. The 
treatment sessions were anonymous and some patients 
were included more than once in the statistics. The 
study was designed to investigate trends in the numbers 
of treatments and not indications for treatment, clin-
ical outcomes or causal relations. Planning for future 
healthcare should also include cost analysis, in addition 
to outcome measures like short and long-term survival, 
thus including knowledge of quality and not only trends 
of practice.

CONCLUSION

Trends in the numbers of open and endovascular revas-
cularisations and amputations in lower extremities in 
Norway from 2001 to 2014 were in line with international 
experience. The increases in treatment sessions involving 
patients with diabetes underlines the long-term complica-
tions associated with diabetes. The population in Norway 
is ageing and an increase in patients with diabetes and 
peripheral arterial disease must be expected. The study 
documented regional variances in the increased use of 
endovascular treatments, indicating that the availability 
of this technology differed. To provide equal healthcare 
to the population, we suggest an allocation of future 
revascularisations to specialised vascular centres.
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Supplementary file 

Appendix 1A  

Specified procedure codes – aortoiliac revascularisations 

Open aortoiliac revascularisations 

PDC 10 Suture of infrarenale abdominal aorta 

PDC 30 Suture of iliac artery 

PDE 10 Thrombectomy or embolectomy of infrarenale  

     abdominal aorta 

PDE 30 Thrombectomy or embolectomy of iliac artery 

PDF 10 Thrombendartrectomy of infrarenale abdominal aorta 

PDF 30 Thrombendartrectomy of iliac artery 

PDH 10 Bypass from infrarenal abdominal aorta 

PDH 20 Bypass from aorta to iliac artery 

PDH 21 Bypass from aorta to bilateral iliac arteries 

PDH 22 Bypass from aorta to iliac and contralateral femoral  

     artery 

PDH 23 Bypass from aorta to femoral artery 

PDH 24 Bypass from aorta to bilateral femoral arteries 

PDH 30 Bypass from iliac artery 

PDH 35 Bypass from iliac to femoral artery 

PDH 99 Other  bypass from abdominal aorta or iliac artery 

PDN 10 Plastic repair of infrarenal abdominal aorta 

PDN 30 Plastic repair of iliac artery 

PDR 10 Removal of stent from infrarenal abdominal aorta 

Only combined with diagnosis codes: 

I70.0, I70.2, I70.8, I70.9, I73.9, I74.0, 174.1, 174.3, 174.4,174.5, 

174.8, 174.9  

PDR 30 Removal of stent from iliac artery 

Only combined with diagnosis codes: 

I70.0, I70.2, I70.8, I70.9, I73.9, I74.0, 174.1, 174.3, 174.4,174.5, 

174.8, 174.9  

PDU 70 Exploration of previous reconstruction of infrarenal 

     abdominal aorta or iliac arteries and distal connections   

PDU 74 Thrombectomy or embolectomy in bypass from  

     infrarenal  abdominal aorta or iliac artery 

PDU 81 Closure of persisting arteriovenous fistula of bypass  

     from infrarenal abdominal aorta or iliac artery 

PDU 82 Plastic repair of bypass from infrarenal abdominal  

     aorta or iliac artery 

PDU 85 Removal of stent from bypass from infrarenal  

     abdominal aorta or iliac artery 

PDU 88 Excision of bypass from infrarenal abdominal aorta 

     or iliac artery  

PDU 99 Other repair after previous reconstruction of  

     infrarenal abdominal  

     aorta and iliac arteries and distal connections  

PDW 99 Other operations on infrarenal abdominal aorta and  

      iliac arteries and distal connections 

Aortoiliac endoscopic revascularisations 

PDS 10 Endoscopic operation on infrarenal abdominal aorta 

PDS 30 Endoscopic operation on iliac artery 

PDU 86 Endoscopic operation on bypass from infrarenal  

     abdominal aorta or iliac artery  

Endovascular aortoiliac revascularisations 

PDP 10 Percutaneous plastic repair of infrarenal abdominal aorta 

PDP 30 Percutaneous plastic repair of iliac artery 

PDQ 10 Insertion of stent into infrarenal abdominal aorta 

Only combined with diagnosis codes: 

I70.0, I70.2, I70.8, I70.9, I73.9, I74.0, 174.1, 174.3, 174.4,174.5, 

174.8, 174.9  

PDQ 30 Insertion of stent into iliac artery 

Only combined with diagnosis codes: 

I70.0, I70.2, I70.8, I70.9, I73.9, I74.0, 174.1, 174.3, 174.4,174.5, 

174.8, 174.9  

PDT 10 Injection of therapeutic agent into or percutaneous  

     occlusion of infrarenal abdominal aorta 

PDT 30 Injection of therapeutic agent into or percutaneous  

     occlusion of iliac artery  

PDU 80 Percutaneous closure of persisting arteriovenous  

     fistula of bypass  

     from infrarenal abdominal aorta of iliac artery  

PDU 83 Percutaneous plastic repair of bypass from  

     infrarenal abdominal aorta or iliac artery 

PDU 84 Insertion of stent into bypass from infrarenal  

     abdominal aorta or iliac artery  

PDU 87 Injection of therapeutic agent into bypass from  

     infrarenal abdominal aorta or iliac artery 

The procedure codes  in Table 1A  were combined with the following diagnosis codes: Diabetes mellitus: E10-E11-E12-E13-E14, 

Diseases of arteries-arterioles and capillaries: I70 – I79 
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Appendix 1B  

Specified procedure codes – femoral to popliteal revascularisations 

Open femoral to popliteal revascularisations 

PEC 10  Suture of femoral artery 

PEC 11  Suture of deep femoral artery 

PEC 12  Suture of superficial femoral artery 

PEE 10  Thrombectomy or embolectomy of femoral artery 

PEE 11  Thrombectomy or embolectomy of deep femoral artery 

PEE 12  Thrombectomy or embolectomy of superficial femoral artery 

PEF 10  Thrombendarterectomy of femoral artery   

PEF 11  Thrombendarterectomy of deep femoral artery      

PEF 12  Thrombendarterectomy of  superficial femoral artery     

PEH 10  Bypass from femoral artery 

PEH 11  Bypass from deep femoral artery 

PEH 12  Bypass from superficial femoral artery 

PEH 20  Bypass from femoral to popliteal artery above knee 

PEH 30  Bypass from femoral to popliteal artery below knee 

PEN 10  Plastic repair of femoral artery 

PEN 11  Plastic repair of deep femoral artery 

PEN 12  Plastic repair of superficial femoral artery 

PER 10  Removal of stent from femoral artery 

PER 11  Removal of stent from deep femoral artery 

PER 12  Removal of stent from superficial femoral artery 

PEU 70  Exploration of previous reconstruction of femoral artery  

     with branches or connection to popliteal artery  

PEU 74 Thrombectomy or embolectomy of bypass from femoral to  

     popliteal artery  

PEU 76 Operation for aneurysm of bypass from femoral to popliteal artery  

PEU 81 Closure of persisting arteriovenous fistula of bypass from 

     femoral to popliteal artery  

PEU 82  Plastic repair of bypass from femoral to popliteal artery 

PEU 85  Removal of stent from bypass from femoral to popliteal artery  

PEU 88  Excision of bypass from femoral to popliteal artery 

PEU 89  Ligature of bypass from femoral to popliteal artery 

PEU 99  Other repair after previous reconstruction of femoral 

     artery with branches and connection to popliteal artery 

PEW 99 Other operation on femoral artery with branches and connection to 

     popliteal artery  

Infrainguinal endoscopic revascularisations 

PES 10 Endoscopic operation on femoral artery 

PES 11 Endoscopic operation on deep femoral artery 

PES 12 Endoscopic operation on superficial femoral artery 

PEU 86 Endoscopic operation on bypass from femoral to popliteal artery 

PFS 10 Endoscopic operation on popliteal artery 

PFU 86 Endoscopic operation on bypass from femoral or popliteal artery to 

    infrapopliteal arteries 

Endovascular femoral to popliteal revascularisations  

PEP 10  Percutaneous plastic repair of femoral artery  

PEP 11  Percutaneous plastic repair of  deep femoral artery 

PEP 12  Percutaneous plastic repair of superficial femoral artery 

PEQ 10  Insertion of stent into femoral artery 

PEQ 11  Insertion of stent into deep femoral artery 

PEQ 12  Insertion of stent into superficial femoral artery 

PET 10  Injection of therapeutic agent into or percutaneous occlusion of  

     femoral artery  

PET 11  Injection of therapeutic agent into or percutaneous occlusion of  

     deep femoral artery 

PET 12  Injection of therapeutic agent into or percutaneous occlusion of  

     superficial femoral artery 

PEU 80 Percutaneous closure of persisting arteriovenous fistula of 

     bypass from femoral to popliteal artery  

PEU 83 Percutaneous plastic repair of bypass from femoral to 

     popliteal artery 

PEU 84 Insertion of stent into bypass from femoral to popliteal artery 

PEU 87 Injection of therapeutic agent into bypass from femoral to 

     popliteal artery 

The procedure codes  in Table 1B  were combined with the following diagnosis codes: Diabetes mellitus: E10-E11-E12-E13-E14,

Diseases of arteries-arterioles and capillaries: I70 – I79 
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Appendix 1C 

Specified procedure codes – popliteal to foot revascularisations

Open popliteal to foot revascularisations 
PFB 10  Ligature of popliteal artery 

PFB 30  Ligature of artery of lower leg or foot 

PFC 10  Suture of popliteal artery 

PFE 10  Thrombectomy or embolectomy of popliteal artery  

PFE 30  Thrombectomy or embolectomy of artery of lower leg or foot  

PFH 10  Bypass from popliteal artery 

PFH 20  Bypass from femoral or popliteal artery to artery of lower leg 

PFH 21  Bypass from femoral or popliteal artery to proximal anterior 

     tibial artery 

PFH 22  Bypass from femoral or popliteal artery to distal anterior tibial 

     artery 

PFH 23  Bypass from femoral or popliteal artery to tibioperoneal trunk 

PFH 24  Bypass from femoral or popliteal artery to proximal posterior 

     tibial artery 

PFH 25  Bypass from femoral or popliteal artery to distal posterior tibial  

     artery 

PFH 26  Bypass from femoral or popliteal artery to proximal peroneal artery 

PFH 27  Bypass from femoral or popliteal artery to  distal peroneal artery 

PFH 28  Bypass from femoral or popliteal artery to dorsal artery on foot 

PFH 29  Bypass from femoral or popliteal artery to posterior tibial artery 

     in foot 

PFH 99  Other bypass from femoral artery to artery of  lower leg or foot  

PFN 10  Plastic repair of popliteal artery 

PFR 10  Removal of stent from popliteal artery 

PFR 30  Removal of stent from artery of lower leg 

PFU 70  Exploration of previous bypass from femoral or popliteal  

     artery to infrapopliteal arteries or reconstruction of popliteal artery  

     and arteries of lower leg and foot 

PFU 74 Thrombectomy or embolectomy of bypass from femoral or  

     popliteal artery to infrapopliteal arteries 

PFU 76 Operation for aneurysm of bypass from femoral or  

     popliteal artery to infrapopliteal arteries 

PFU 81 Closure of persisting arteriovenous fistula of bypass from  

     femoral or popliteal artery to infrapopliteal arteries 

PFU 82 Plastic repair of bypass from femoral or popliteal artery to  

     infrapopliteal arteries 

PFU 85 Removal of stent from bypass from femoral or popliteal  

     artery to infrapopliteal arteries 

PFU 88 Excision of bypass from femoral or popliteal artery to  

     infrapopliteal arteries 

PFU 89 Ligature of bypass from femoral or popliteal artery to  

     infrapopliteal arteries 

PFU 99 Other repair after previous bypass from femoral or  

     popliteal artery to infrapopliteal arteries or reconstruction 

     of popliteal artery and arteries of lower leg and foot 

PFW 99 Other connection from femoral artery to infrapopliteal arteries  

     or operations on popliteal artery and arteries of lower leg and foot 

Endovascular popliteal to foot revascularisations PFP 

10  Percutaneous plastic repair of popliteal artery PFP 30  

Percutaneous plastic repair of artery of lower leg  PFQ 

10  Insertion of stent into popliteal artery 

PFQ 30  Insertion of stent into artery of lower leg 

PFT 10  Injection of therapeutic agent into or  

     percutaneous occlusion of popliteal artery  

PFT 30  Injection of therapeutic agent into or  

     percutaneous occlusion of artery of lower leg 

PFU 80  Percutaneous closure of persisting arteriovenous fistula of  

     bypass from femoral or popliteal artery to infrapopliteal arteries 

PFU 83  Percutaneous plastic repair of bypass from femoral or  

      popliteal artery to infrapopliteal arteries 

PFU 84  Insertion of stent into bypass from femoral or popliteal artery  

      to infrapopliteal arteries 

PFU 87  Injection of therapeutic agent into bypass from femoral or  

     popliteal artery to infrapopliteal arteries 

The procedure codes  in Table 1C  were combined with the following diagnosis codes: Diabetes mellitus: E10-E11-E12-E13-E14,

Diseases of arteries-arterioles and capillaries: I70 – I79
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Appendix 1D 

Specified procedure codes – lower extremity amputations 

Major amputations (thigh or below knee): 

NFQ 19 Amputation of femur 

NFQ 99 Other amputation or related operation on hip or femur 

NGQ 09 Exarticulation of knee 

NGQ 19 Amputation of lower leg 

NGQ 99 Other amputation or related operation on knee or lower leg 

Major revisions: 

NFQ 29 Revision of exarticulation or amputation stump of hip or femur 

NGQ 29 Revision of exarticulation or amputation stump of knee or lower leg 

Minor amputations (ankle, foot or digit): 

NHQ 00 Exarticulation of ankle or foot -  Talocrural 

NHQ 01 Exarticulation of ankle of foot -  Talocrural and malleoli (Syme) 

NHQ 02 Exarticulation of ankle of foot  - Intertarsal 

NHQ 03 Exarticulation of ankle of foot -  Tarsometatarsal 

NHQ 04 Exarticulation of ankle of foot -  Transmetatarsal 

NHQ 05 Exarticulation of ankle of foot -  Metatarsophalangeal 

NHQ 07 Exarticulation of ankle of foot -  Toe-partial 

NHQ 10 Amputation of  ankle of foot - Talocrural 

NHQ 11 Amputation of  ankle of foot - Talocrural and malleoli (Syme) 

NHQ 12 Amputation of  ankle of foot -  Intertarsal 

NHQ 13 Amputation of  ankle of foot - Tarsometatarsal 

NHQ 14 Amputation of  ankle of foot - Transmetatarsal 

NHQ 15 Amputation of  ankle of foot - Metatarsophalangeal 

NHQ 17 Amputation of  ankle of foot - Toe-partial 

NHQ 99 Other amputation or related operation on ankle or foot 

Minor revisions: 

NHQ 20 Revision of amputation or exarticulation stump of ankle or foot - Talocrural 

NHQ 21 Revision of amputation or exarticulation stump of ankle or foot - Talocrural and malleoli (Syme) 

NHQ 22 Revision of amputation or exarticulation stump of ankle or foot - Intertarsal 

NHQ 23 Revision of amputation or exarticulation stump of ankle or foot - Tarsometatarsal 

NHQ 24 Revision of amputation or exarticulation stump of ankle or foot - Transmetatarsal 

NHQ 25 Revision of amputation or exarticulation stump of ankle or foot - Metatarsophalangeal 

NHQ 27 Revision of amputation or exarticulation stump of ankle or foot - Toe-partial 

The procedure codes  in Table 1D  were combined with the following diagnosis codes: 

Diabetes mellitus: E10-E11-E12-E13-E14, Diseases of arteries-arterioles and capillaries: I70 – I79 
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Appendix 2A 

Mulitilevel revascularisations in Norway from 2001 to 2014 

a  Total treatment sessions were 5 738 
b, e, f   Significant difference between the proportion of men, endovascular and hybrid categories 

     in age-group < and > 60 years (p < .05) 
c, d    Non-significant difference between the proportion of diabetics and the open category 

    in age-group < and > 60 years (p > .05) 

Appendix 2B 

Aortoiliacal revascularisations in Norway from 2001 to 2014 

Treatment 

sessionsa (%) 

Patients < 60 years 

4 292 (25.1) 

Patients > 60 years 

12 826 (74.9) 

Sex – male (%) 2 618b (61.0) 7 456b (58.1) 

Diabetics of 

total (%) 471c (11.0) 1 599c (12.5) 

Category Open Endo Hybrid Open Endo Hybrid

Number 

 (%) 

1 009d 

(23.5) 

3 250e 

(75.7) 

33f 

(0.8) 

2 774d 

(21.6) 

9 951e 

(77.6) 

101f 

(0.8) 
a   Total treatment sessions were 17 118 
b, c, d, e    Significant difference between the proportion of men, diabetics, the open and the endovascular 

       categories in age-group < and > 60 years (p < .05)  
f            Non-significant difference between the hybrid categories in age-group < and > 60 years (p > .05) 

Appendix 2C 

Femoral to popliteal revascularisations in Norway from 2001 to 2014 

a    Total treatment sessions were 26 668 
b, c ,d, e  Significant difference between the proportion of men, diabetics, the open and the endovascular     

    categories in age-group < and > 60 years (p < .05)   
f   Non-significant difference between the hybrid categories in age-group < and > 60 years (p > .05) 

Treatment  

sessionsa (%) 

Patients < 60 years 

816 (14.2) 

Patients > 60 years 

4 922 (85.8) 

Sex – male (%) 562b (68.9) 2 910b (59.1) 

Diabetics of 

total (%) 126c (15.4) 798c (16.2) 

Category Open Endo Hybrid Open Endo Hybrid

Number 

 (%) 

304d 

(37.3) 

253e 

(31.0) 

259f 

(31.7) 

1 778d 

(36.1) 

1 752e 

(35.6) 

1 392f 

(28.3) 

Treatment  

sessionsa (%) 

Patients < 60 years 

2 716 (10.2) 

Patients > 60 years 

23 952 (89.8) 

Sex – male (%) 1 964b (72.3) 13 464b (56.2) 

Diabetics of 

total (%) 596c (21.9) 4 824c (20.1) 

Category Open Endo Hybrid Open Endo Hybrid 

Number 

(%) 

1 238d

(45.6) 

1 359e 

(50.0) 

119f 

(4.4) 

10 289d

(43.0) 

12 621e 

(52.7) 

1 042f 

(4.4) 
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Appendix 2D 

Popliteal to foot revascularisations in Norway from 2001 to 2014 

Treatment 

 sessionsa (%) 

Patients < 60 years 

1 049 (9.1) 

Patients > 60 years 

10 515 (90.9) 

Sex – male (%) 805b (76.7) 6 075b (57.8) 

Diabetics of total 

(%) 300c (28.6) 2 847c (27.1) 

Category Open Endo Hybrid Open Endo Hybrid 

Number 

(%) 

363d

(34.6) 

662e 

(63.1) 

24f 

(2.3) 

2 364d

(22.5) 

7 961e 

(75.7) 

190f 

(1.8) 
a        Total treatment sessions were 11 564 
b, d, e   Significant difference between the proportion of men, the open and the endovascular categories in 

     age-group < and > 60 years (p < .05)   
c, f        Non-significant difference between the proportion of diabetics and the hybrid categories in 

     age-group < and > 60 years (p > .05) 

Appendix 2E  

Lower extremity amputations   in Norway from 2001 to 2014 

Treatment  

sessionsa (%) 

Patients < 60 years 

912 (7.0 ) 

Patients > 60 years 

12 162 (93) 

 Sex – male (%) 674b (73.9) 7 028b (57.8) 

 Diabetics 

 total (%) 472 (51.8) 4 109 (33.8) 

  Subgroup
Major 
amp 

Major 
amp 

rev 

Minor 
amp 

Minor 
amp 

rev 

Major 

amp 
Major 
amp 

rev 

Minor 

amp 
Minor 

amp rev 

  No patients 

 (% ) 

515c 

(53.2) 

77d

(8.0) 

339e 

(35.0) 

38f 

(3.9) 

9 162c 

(72.3) 

617d

(4.9) 

2 650e 

(20.9) 

238f 

(1.9) 

  Diabetics 

 (%) 

239g

(46.4) 

39h

(50.7) 

214i

(63.1) 

19j

(50.0) 

2 797g

(30.5) 

172h

(27.9) 

1 242i

(46.9) 

133j

(55.9) 

a             Total number were 13 074 treatment sessions. Some patients were included in more than one subgroup 

  depending on their procedure codes during the treatment session.  In age-group < 60 years this made the sum of 

  the subgroups increase from the original number 912 to 969 and in age-group > 60 years from 12 162 to 12 667. 
b, c, d, e, f    Significant difference between the proportion of men and between the proportion of patients in all subgroups in  

 age-groups < and > 60 years (p < .05) 
g, h, i            Significant difference between the proportion of diabetics in major amp, major amp rev and minor amp in age- 

              group < and > 60 years (p < .05) 
j Non-significant difference between the proportion of diabetics in min amp rev in age-group < and > 60 years 

    (p > .05) 
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Abstract

Purpose – The purpose of this paper is to increase the understanding of organizational challenges when
decision-makers try to comply with technological developments and increasing demands for a more rational
distribution of health care services. This paper explores two decision-making processes from 2007–2019 in the
area of vascular surgery at a regional and a local level in Norway.
Design/methodology/approach – The study draws upon extensive document analyses, semi-structured
interviews and field conversations. The empirical material was analyzed in several steps through an inductive
approach and described and explained through a theoretical framework based on rational choice (i.e. bounded
rationality), political behavior and institutionalism. These perspectives were used in a complementary way.
Findings – Both decision-making processes were resource-intensive, long-lasting and produced few
organizational changes for the provision of vascular services. Stakeholders at both levels outmaneuvered the
health care planners, though by different means. Regionally, the decision-making ended up in a political
process, while locally the decision-making proceeded as a strategic game between different departments and
professional fields.
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Practical implications –Decision-makers need to prepare thoroughly for convincing others of the benefits of
new ways of organizing clinical care. By providing meaningful opportunities for public involvement, by
identifying and anticipating political agendas and by building alliances between stakeholders with divergent
values and aims decision-makers may extend the realm of feasible solutions.
Originality/value – This paper contributes to the understanding of why decision-making processes can be
particularly challenging in a field characterized by rapid technological development, new treatment options
and increasing demands for more rational distribution of services.

Keywords Norway, Decision-making processes, Interest politics, Medical technological developments,

Organizing health care

Paper type Research paper

1. Introduction
Decision-making in health care on financing, provision and distribution of services is
challenging with competing logics of managerialism, professionalism and “localism”
(Garpenby and B€ackman, 2016; Choi et al., 2011; Magnussen et al., 2007). Up until the mid-
1970s old models dominated clinical health care, in Norway as elsewhere. These models had
grown, more than they had been planned and constructed. They reflected in various ways the
central role of physicians in health care, but also to some extent national and local conditions.
In most countries, third parties dominated the financing of health care, a system that came
under increasing pressure after the Second World War. The tension between the dynamism
of the supply side with technology as a key driver and the “automatic” financing of the
demand made the system begin to crack in the 1970s. The pressure to adapt to an
increasingly disruptive new technology and its offerings combined with the financiers’
increasing inability to foot the growing health care bill, made non-incremental change
“necessary”. This change affected the interests ofmany important stakeholders, like groups of
physicians, local communities and patients groups, often in a negative way. Thus, from the
1970s onward decisions about structural changes became engulfed in heated politics.
From the mid-1970s to the mid-1990s the modernizing decision-makers had more or less

been treading water. But then, inspired by international trends and the growing authority of
the “The Third Way” (Giddens, 1998) in public management, especially as it was carried out
by Tony Blair and his New Labour in Britain (from 1997), key Norwegian (labor) politicians
decided that something more radical had to be done. Thus, in 2002 they introduced a large-
scale reform and centralized control and ownership of all hospitals from the counties to the
national government (Torjesen et al., 2017; Byrkjeflot and Neby, 2008). They thought that
central politicians, influenced by strong management experts, might be more efficient
modernizers than “parochial” local politicians and groups of professionals. In the wake of this
hospital reform, the government and its new, professional hospital managers launched
several new structural initiatives. This paper discusses findings from two such initiatives
(one regional and one local) in the area of vascular surgery in Norway.
Similar initiatives were taken inmost areas of somaticmedicine inWestern countries from

the late 1990s and early 2000s. Politicians, managers and health care students began to realize
that the old clinical models were becoming too expensive, inefficient and unable to provide
equal and immediate access to high quality services. Christensen et al. (2008) proclaimed that
health care was ripe for disruption, and their colleagues Porter and Lee (2013), that a new
model of health care, the Integrated Practice Unit, was needed.
The decision-making processes we have studied were characterized by a tug-of-war

between various forces of “the past” and “the future”. The former includes local groups of
physicians, lay people and politicians ideologically opposed to aspects of technically and
financially driven modernization. The latter includes “modernizers” like some elite
professional groups, parts of the central bureaucracy and technology businesses and other
experts groups – like researchers and consultancies. The stakes might vary from situation to
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situation: stakeholdersmay at times be “traditionalists” and at other times “modernizers”. The
timing of initiatives and the mobilization of actors might also vary, sometimes turning the
decision-making into “garbage can” like processes (Cohen et al., 1972). Lindblom (1959)
characterized politics (decision-making) as the “science of muddling through”.
The “modernizers” took the initiative to reorganize, indeed centralize, the vascular

treatments at the South Eastern Norway Regional Health Authority (South Eastern RHA)
and at Oslo University Hospital. The contention was that new technology and practices in
endovascular treatments required a new,more concentrated, type of clinical organization and
to some extent a new configuration of personnel. Our empirical material spans the period
2007–2019, and it is based on documents, interviews and field conversations.
Based on our analysis of the empirical material, we argue that it is useful to combine three

theoretical perspectives to explain and describe the two decision-making processes. They
were challenging to handle due to cognitive limitations and bounded rationality (Simon, 1947).
The political perspective (enabled us to account for howmultiple coalitionswith different goals
and interests used various tactics to reach their goals Pfeffer, 1981; Cyert and March, 1963),
including non–decision-making (Bacharach and Lawler, 1980) and escalating indecision
(Denis et al., 2011). Resonating the institutionalist perspective (March and Olsen, 1989), we
observed how legitimacy, values and norms influenced how these decision-making processes
unfolded. The theoretical framework is outlined further in Section 2.
In this article, we describe, characterize and try to unravel the logics underlying these

decision-making processes. We discuss why those trying to restructure the organizations in
question largely failed, and how they could have had a better chance of succeeding. Our study
sheds light on the nature of “meta-clinical” decision-making processes taking place within a
context characterized by rapid technological development, new treatment options and
increasing demands for more rational distribution of services and where professionalism of
various kinds’ clashes with “lay” politics. By revealing some of the nature of such processes,
we may contribute to improve how similar processes are managed.

1.1 Background
Norway has about 5.35 million people living in an area more than 1.5 times that of Great
Britain. Before 1970, private or public organizations built and ran the hospitals. The Hospital
Act of 1969 and a Parliament paper about hospital development in 1975 provided the
premises for a more integrated hospital policy. Most publicly owned hospitals became
county-owned and the responsibility of the 19 counties. A few highly specialized hospitals
remained state-owned and the responsibility of the central government (Magnussen et al.,
2007; Grønlie, 2006). This led to a professionalization of hospital management and a transition
to population-based block grants (1980). However, the local authorities, often supported by
groups of local health care personnel, were neither able nor willing to follow up the intentions
behind the 1975 plan. Physician resistance and growing interprofessional rivalries often
undermined the ability of the new directors to manage professionally. The results of these
attempts to combine central control with local and to some extent health care professional
autonomy were continued cost pressure, growing waiting lists and uneven quality. The state
aimed at increased control and introduced an aggressive “New Public Management”-like
centralization policy in the late 1990s. The hospital reform in 2002 was a significant element
in policy. The responsibility and ownership for the Norwegian hospitals were transferred
from the counties to the central government through a system of 5, later 4 (2007) regional
health authorities which again were divided into local health enterprises (Byrkjeflot and
Neby, 2008; Grønlie, 2006). The minister of health had full responsibility for conditions in the
health sector, while the executive boards were given enhanced authority to set priorities and
manage the regional and local health enterprises. Further, the hospital reform aimed to ensure
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that “independent” leaders could make the “right” decisions concerning the development of
medicine, its accompanying technology, the official goals of cost efficiency, quality and
equity (Pinheiro et al., 2017). But this trade-off between political control and enterprise
autonomy was challenging. Even though the boards were strictly professional without
“political” members, politics did not disappear from the scenery. Instead it was channeled
through media, protest movements and lobbying when the health enterprises tried to merge
or close down hospitals (Lægreid et al., 2005). The enterprise reform has survived, but the
pressure to “repoliticize” the boards and the governing of the hospital sector soon began to
grow. From 2006, politicians were again allowed into the hospital enterprise boardrooms.
Nevertheless, the board chairs and their directors have gradually tightened their control of
the hospitals, supported by the central bureaucrats and the Ministry of Health and Care
Services. A more precise and well-documented medicine also enabled them to set specific
goals and to monitor practice more closely. (Torjesen et al., 2017; Byrkjeflot and Neby, 2008)
Medicine and medical technology went through the first real revolution in the years from

1944 (penicillin) to the early 1980s (Le Fanu, 1999). After some years of self-critical
consolidation, it resumed its rapid growth into the 21st century. Vascular surgery, a specialty
dealing with arterial diseases, veins and the lymphatic system outside the heart and brain,
became part of this progress. As in the rest of Europe, vascular surgerywas only sporadically
performed in Norway until 1950. When thoracic surgery became a subspecialty in 1950,
vascular surgery became part of this specialty’s domain. During the 1960s, vascular surgery
was performed only at large regional hospitals. Gradually, as it became more standardized, it
spread to smaller hospitals across the country. Vascular surgery became an independent
subspecialty in 1986 (Myhre, 2012).
From the mid-1980s, the treatment of vascular disease changed dramatically frommainly

open surgical procedures to more endovascular interventions (Goodney et al., 2009).
Treatment of vascular disease progressed from the domain of intuitive to more probabilistic
medicine (Christensen et al., 2008). Thus, the roles of both vascular surgeons and
interventional radiologists changed. Vascular surgeons continued to diagnose and follow
up patients postoperatively while the interventional radiologists gradually became more
involved in the choice of treatment options. They also performed the actual treatment if an
interventional procedure was indicated, thereby capturing some of the turf of the vascular
surgeons.

2. The decision-making system and its logic
This study targets decisions formallymade by collective decision-making bodies, including the
boards of the regional health authority, the local health enterprises and to some extent the
leaders of these and the various clinics. Howwe interpret this system and the various decisions
that emerge from it depends on the theoretical perspectives that we draw upon. Our theoretical
framework draws on three perspectives that we will use in a complementary way: rational
choice (i.e. bounded rationality), political behavior and institutionalism. This section concludes
with briefly presenting related research on merger and decommissioning of health care.
Rational choice is based on economic models and assumes that when individuals make

decisions they have clear objectives, they conduct extensive information search about
alternatives and their consequences, they prioritize between these alternatives, and they
choose the optimal alternative (Simon, 1947). Decision systems therefore consist of interacting,
competitive gameswhere everyone tries tomaximize their individual preferences (Scott, 2000).
In contrast, one can assume that actors are completely arational. However, between these
extreme views we find Simon’s (1947) empirical research. He demonstrated that actors have
cognitive limitations and limited problem-solving capacity. Hence, actors often have unclear
goals, conduct limited search for alternatives, and they satisfice rather than optimize. Simon
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called this bounded rationality and considered decision-making processes as complex entities
with elements of gaming, reactive adaptation and cooperation. Chance might also play a role
(March and Simon, 1958). Eisenhardt and Zbaracki (1992) describe how rationality in decision-
making moves along a continuum in various studies. Decision-makers sometimes appear
effective and rational when they use various tactics and heuristics, while organizations
compensate for the limitations of individual bounded rationality by aiming to have clear
organizational goals and strategies and a clear division of labor through specialization and
well-coordinated tasks. At other instances actors are reactively adapting, both normatively
and strategically (March andOlsen, 1989; Dahrendorf, 1964). Although actors sometimes unite
in communities making the individual almost disappear, these communities can act in egoistic
ways, for example in budgetary processes. To account for such aspects, the political behavior
perspective is particularly well suited.
The origin of the political behavior perspective on decision-making can be found in

political science from the 1950s (Eisenhardt and Zbaracki, 1992). Organizations consist of
coalitions of individuals with different objectives and interests, and these coalitions use
various tactics to accomplish their conflicting goals.Whereas bounded rationality challenged
the assumptions about cognitive capacity of individuals in decision-making, the political
perspective challenged the assumption about organizations having one unified goal
(Eisenhardt and Zbaracki, 1992; Cyert andMarch, 1963). It underscored that negotiations and
strategic games are important, especially in organizations that are structurally differentiated,
with many levels, units and departments. Negotiations have the prerequisite that actors have
some common interests requiring them to collaborate (Pfeffer, 1981). In strategic games,
actors purposefully use different tactics to promote their own interests at the expense of more
general concerns (Williams, 2015; Werntoft and Edberg, 2015). These tactics can include
lobbying, cooptation, coalition formation and controlling agendas (Pfeffer, 1981) as well as
creating “escalating processes of indecisiveness” (Denis et al., 2011). Organizational decision-
making processes take place in wider institutional settings.
Institutionalism underscores that organizations follow established norms and need to

maintain legitimacy from the environment. Thus, institutions build upon historical experiences
causing policy-making and institutional developments to follow distinct patterns (Byrkjeflot
and Neby, 2008; March and Olsen, 1989). Consequently, health care planners need to consider
external stakeholders with authority to constrain or facilitate decision-making processes. In
publicly funded systems, these stakeholders are likely to include politicians, citizens and
various interest groups (Williams, 2015). The desire to improve electoral prospects can
sometimes lead politicians to adopt simplistic popularized positions on complex questions
(Werntoft and Edberg, 2015; Williams, 2015). If the public is discontented with the outcomes
and is excluded in the process, they may create legitimacy problems.
We will call those who required concentration of services, “modernizers,” and those who

wanted to incrementally adjust the existing systems – “traditionalists”. Bothwithdrawal or full
decommissioning of a service or treatment is considered as themost controversial approach to
the removal or replacement of healthcare (Fredriksson and Moberg, 2018). Such actions are
unpopularwith the public even though theymay increase cost-effectiveness and quality. Local
activist groups tend to believe that decommissioning is driven only by financial and political
concerns, and distrust and resent decision-makers (Williams et al., 2017). Consequently,
decision-making processes often become “messy” and complex (Cohen et al. (1972).

3. Methodology
3.1 Choice of case
Case studies are well suited when real-time events and processes are not easily
distinguishable from their context, and we want to draw upon different sources to
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understand the complexity of the cases (Yin, 2014). Our study explores how decision-making
processes unfolded in the area of vascular surgery at two levels of the health care sector. We
had wide access, both to the South Eastern RHA and Oslo University Hospital.

3.2 Data collection
We gathered the empirical material through extensive document analysis, interviews and
field conversations. We collected the documents from 2012 to 2019. By using Google,
Google Scholar, PubMed and libraries, we got access to reports, public inquiries, research
papers, media prints and minutes from board-meetings at the South Eastern RHA and
Oslo University Hospital. Two of the authors and the informants had access to
informative internal documents, e-mails and notes. The informants, identified through the
“snowball method” and from minutes from regional and local board meetings, contributed
on request with copies of relevant documents. We conducted 13 interviews (Table 1) and
performed regular field conversations. Some of the informants had participated in the
decision-making processes both regionally and locally. One informant asked to participate
after hearing about the study from one of the authors, whereas another person declined to
participate for “loyalty reasons” to the employer. All informants signed an informed
consent form.
The first author conducted all interviews. Apart from one telephone interview, all were

conducted face to face. We asked questions about the informants’ background and
connection to the vascular surgical field before turning to the details of the actual decision-
making process(es). The interviews lasted on average of one hour.We recorded all interviews
and transcribed them verbatim.

No. Role
Affiliation when
interviewed

Background
information Case 1 Case 2

Date of
interview

1 Manager South Eastern RHA*

admin.
x x October 2012

2 Manager/
physician

OUS** x x x November
2012

3 Physician Other RHA x November
2012

4 Physician OUS x December
2012

5 Manager OUS x x January 2013
6 Manager/

physician
OUS x x February 2013

7 Manager OUS x x February 2013
8 Manager South Eastern RHA

admin.
x March 2013

9 Manager/
physician

OUS x x March 2013

10 Manager OUS x x April 2013
11 Manager/

physician
Local hospital South
Eastern RHA

x April 2013

12 Manager/
physician

Local hospital South
Eastern RHA

x May 2013

13 Manager/
physician

Other RHA x September
2016

Note(s): RHA* 5 Regional Health Authority; OUS** 5 Oslo University Hospital

Table 1.
Overview of the
informants
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3.3 Process of analysis
We analyzed the empirical material in several steps through an inductive approach, often
described as qualitative content analysis (Hsieh and Shannon, 2005). All authors individually
read and reread the documents and the transcribed interviews before we discussed our
interpretations. The first round of open coding gave us a general understanding of sequence
of key events, key actors and responsibilities, board decisions, explanations for outcomes and
so forth. Concepts and descriptions were kept close to the empirical material. We then
performed axial coding to iteratively search for recurring and formative themes like
decentralization vs centralization, distrust vs trust, professionalism, localism and politics. We
paid particular attention to how different actors explained these processes and performed the
analysis manually to preserve the richness of the material. The collection of the empirical
material and our analysis proceeded concurrently to develop a thorough understanding of
how the decision-making processes had unfolded. We also conducted “member checks”
(Lincoln and Guba, 1986) with key informants by presenting our interpretations to them, and
they also read drafts of the paper.

3.4 Ethical considerations
Norwegian Centre for Research Data approved the study. To maintain anonymity, we only
present the informants by professional titles and numbers: (1) Managers (managers at
different levels, staff positions, board members) and (2) Physicians (vascular surgeons or
interventional radiologists). Audio recordings and digitally stored transcripts were password
protected and safely stored.

4. Findings
4.1 Story 1: the regional centralization efforts (2007–2018)
The South and the East regional health authorities merged in 2007, motivated by the modern,
industrial-type scale logic. The new CEO (former head of the Eastern RHA) and regional
board immediately began identifying measures to realize what they assumed to be medical
and economic scale advantages. This, for them, meant restructuring. Much of somatic
medicine had become more “evidence-based” both diagnostically and therapeutically. More
standardized treatments made it possible to provide more evenly and safely distributed
services in a qualitatively and economically improved way. However, this required centers
with high volumes of specialized procedures. The restructuring plan was ready by the end of
December 2008 and marketed with the soothing slogan: “Centralize what needs to be
centralized and decentralize what can be decentralized.”
The RHA management divided the region into seven hospital areas, with 11 health

enterprises. To advise them about the organization and provision of vascular services, the
regional board appointed a committee of 22 members with a broad professional and
geographic background. Henrik Sillesen, a Danish professor and vascular surgeon, who had
participated in the centralization of vascular treatments in Denmark, was appointed as the
leader. The board thereby indicated that it wanted to centralize the vascular treatments. This
was in line with a previous report from the vascular surgical field itself (Norsk karkirurgisk
forening, 2002). The CEO of the South Eastern RHA recused herself from leading the
subsequent process, as her husbandwasmanaging the vascular surgical department at Aker
Hospital (which shortly afterward became part of Oslo University Hospital). The board then
appointed the vice president to this position only to replace him very quickly with the CEO
from the Central RHA (Mid-Norway). These changes indicated that the management had
prepared poorly for the process, thereby putting the “modernizers” on the defensive.
The Sillesen Committee presented its report in December 2009 and recommended to

reduce regional vascular surgical departments from 8 to 3 (4), and establish a strong regional
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vascular center in Oslo by merging the vascular surgical departments at Aker Hospital and
Rikshospitalet/Radiumhospitalet. It also proposed to divide vascular treatments into local,
area and regional responsibilities, based on need volume and treatment complexity and to
define a certain minimum yearly volume for surgeons/hospitals who performed the most
complex vascular treatments. The intervention radiologists in the committee refused to
specify minimum annual volumes for radiologists who performed endovascular repairs of
abdominal aortic aneurysms. The committee disagreed about whether removal of vascular
surgical competence from a hospital would affect other disciplines in the hospital negatively
(Sillesen, 2009). The Sillesen committee played a modernizing and centralizing role and
stirred up the local and traditionalist stakeholders. Yet, the reservations taken by some of the
committee members also gave the “traditionalists” good arguments. Consequently, the
committee did not give the “modernizers” the professional support they had anticipated.
The reaction from vascular surgeons, radiologists and the local communities that risked

losing their vascular surgical department came quickly. Discussions about the regional
provision of vascular services continued with great strength in the local media and reached a
peak when the RHA board was to conclude at the end of 2010. The following quotes
demonstrate how media supported the “traditionalists”. “They saved my leg,” a patient
proclaimed in a newspaper headline with reference to the vascular surgeons at the Østfold
hospital health enterprise, a hospital where vascular surgery was at stake. “Two hours
transport to Oslo can be too long if there is a rupture of the aorta,” a vascular surgeon at the
same hospital added (Kristoffersen, 2010a). Politically dramatic casuistry tends to beat
statistics.
A doctor at Vestre Viken, another regional health enterprise, demanded in another

newspaper headline, the resignation of the regional CEO and claimed that the entire
management of the RHA was disqualified due to personal relationships (Skiphamn, 2010).
Vascular surgeons and radiologists at the hospitals where vascular surgery was at stake
contacted their Parliament representatives and recommended them to intervene in the
decision-making process. These politicians reacted quickly and asked for an extended report
from the regional board about the possible consequences of removing vascular surgery from
the hospitals in question. They also informed the Minister about the critical situation
concerning the provision of vascular surgical treatments in the region and urged her to
become involved. TheMinister responded by referring to the recommendations of the Sillesen
Committee, to the forthcoming boardmeeting and to ongoing case investigations (Sjølie, 2010;
Kristoffersen, 2010b). Thus, with the support of the regional politicians and with media
alerted, the local stakeholders managed to delay the decision-making process, which was a
partial victory against the centralization plans.
The board reexamined the case on December 16, 2010. Most of the consultation responses

were in agreement with the “centralist” view about volume and quality. Yet, a majority feared
negative consequences for patients and other medical fields if vascular surgical competence
was removed from any of the affected hospitals. Consequently, the chair recommended a risk
assessment before the board concluded (Helse Sør-Øst, 2010). The “traditionalists” brought
the “modernizers” somewhat on the defensive on professional premises.
In 2011, the chair appointed a new committee to perform a risk analysis for hospitals

without vascular surgical competence and to investigate the future need for vascular
services. He tried to choose “neutral” committee members to avoid further accusations of
biased conclusions. Professor and clinical manager at the surgical department at St. Olav’s
hospital in Trondheim, Ola D. Sæter, was assigned as leader and six vascular surgeons and
radiologists as members. This committee concluded in the Spring of 2011 that removal of
vascular surgery was more serious for a hospital’s reputation than for the treatment quality.
Safe and effective treatment of vascular patients at centers with vascular expertise was
considered more important than short distances to local hospitals with less expertise.
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The report confirmed that vascular surgical treatments were likely to increase, in particular
endovascular treatments, and underscored that vascular surgeons and interventional
radiologists had to cooperate (Sæther et al., 2011). This time the “modernizers”, again lead by
an academic specialist, got an argumentative advantage.
The conclusions from the Sillesen and Sæther committees were quite similar. Based on

their recommendations the chair, at a regional board meeting in September 2011, concluded
that the best long-term solution for the vascular service supply was to concentrate the
vascular surgical activity in larger professional environments. Yet he, and the regional
administration managers, had to consider how to respond to the resistance triggered by
stakeholders at the hospitals and in the local communities. When they had reviewed the
situation and the power configuration, they decided to give into some of the local demands
and revoke the centralization plans. The chair said: “We need to proceed stepwise and evaluate
the situation over time. The development in vascular surgery is connected to the development
and prioritization of other disciplines in the hospital area.” Thus, the provision of vascular
services remained unchanged, but the resource use and the quality measures for the vascular
procedures would be monitored closely. The health enterprises had to give vascular surgery
higher priority and shift resources from passive alertness to active treatment (Helse Sør-Øst,
2011). The regional board approved these recommendations. It had reduced its modernizing
ambitions and sensed that the board could trigger more opposition if it stuck to its original
plans. After several challenging years, the debates at the regional level calmed down.Many of
our informants were dissatisfied with the handling of this decision-making process.
Informant 1 said: “The conclusion was presented too brutally, without allowing enough time

for preparation or process for the affected hospitals. The management should have had a
humbler approach and a better dialogue with the participants in question.” He/she favored a
centralizing solution, but thought the centralizers’ strategy had failed.
Informant 6 was against the “violent concentration” of vascular treatments suggested in

the Sillesen report. He/shewas not appointed to the committee even though other participants
had recommended him/her to the management. He/she said: “Many people considered the
report as a commissioned work.”He/she thought that it was the centralizing elite professionals
who stood behind the “commissioning.”
Informant 11, a locally oriented “traditionalist”, who preferred to work at his/her local

hospital without too much central governance and interference stated: “After the Sæter
report, it seemed like we could continue as before at the local hospitals. Activities at several
treatment sites including endovascular repair of aortic aneurysms, started up again.”
In contrast, informant 9 supported the proposed reduction of vascular departments

because he/she believed this would provide better services and utilization of resources. He/
she said: “The case became political. I believe the regional management did not dare to remove
vascular surgery from certain hospitals because there were political representatives also on the
board. Nothing happened. In fact, vascular surgical activity is now increasing at local hospitals.”
In 2018, we looked into the present organization of vascular services. The number of

vascular departments had remained stable at eight since 2011. In a field conversation in May
2018, a manager at the South Eastern RHA’s administration explained that the regional
management had not received quality data from any specific vascular department after the
final board decision in 2011. Instead, they had relied on information from the Norwegian
Patient Register (NPR) and the clinical quality register for Norwegian vascular surgery
(NorKar). However, NPR data provide information about numbers but little about quality,
while NorKar provides incomplete quality data (NorKar, 2016). The manager concluded: “The
centralization of vascular services became a political issue which made the interests of the local
communitiesmore crucial. The lack of centralization is also connected to the fact that the vascular
surgical services at Oslo University Hospital have not yet been organized into a regional center.”
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In short, the regional centralization efforts initiated an immense resistance from different
local actors. Eventually, the regional politicians and even the Minister got involved, and the
management at the regional authority had to alter their centralization plans. The
organizational structures remained unchanged but the chair required the vascular surgical
departments to turn in quality data to evaluate the situation over time. These requirements
have seemingly not been sufficiently complied with and indicates how “poorly” prepared the
“modernizers” were. They even came on the defensive as far as professional documentation
and reasoning were concerned.
The leader of the board, and especially the CEO, were supporters of the centralizing plans

developed by members of the professional elite. But they were not as insulated from
happenings among local professionals and the wide variety of stakeholders, as the
depoliticizing reforms implied. They were surprised by the reactions, channeled through the
media and into Parliament and modified their position in the vain hope of winning time
(Table 2). The new, self-assured management of goal-orientation and professional
documentation lost out to the old politics of “muddling through” (Lindblom, 1959).

4.2 Story 2: the local centralization efforts (2009–2019)
Oslo University Hospital was established 1 January 2009, by the merger of Rikshospitalet
(including the former Radiumhospitalet), Ullev�al and Aker Hospitals. National-, regional- and
local functionswere thereby gathered into one organization. Oslo University Hospital became
the country’s largest hospital with 1,500 beds, 23,000 employees and a budget of NOK 22 bn
(2018). The hospital board appointed a temporary CEO, who was replaced in July 2009.
Themanagement of the Department of Vascular Diseases at Oslo University Hospital was

situated at Aker Hospital, while vascular surgery was performed at all of the merged entities.
Most of the vascular surgeons worked at Aker Hospital with responsibility for vascular
patients from the local and semi-local area covered by the health enterprise. These surgeons
also conducted outpatient consultations and had a national circulation physiology laboratory
for research and patient examinations. They also rotated in shifts and performed treatments
on multitraumatized patients at Ullev�al Hospital. At Rikshospitalet a small number of
vascular surgeons, employed at the Department of Cardiothoracic Surgery, had
responsibility for national and regional level patients.
The first attempts to colocate the vascular treatments at Oslo University Hospital began

shortly after the merger, based on decisions made by the regional board (Helse Sør-Øst, 2010;
Helse Sør-Øst, 2008) and handled in a project called “P-5”. It recommended transferring the
hospitalized vascular patients from Aker Hospital to Rikshospitalet and have the surgical
procedures performed at its Intervention Centre. This research and development (R&D)
centre was equipped with a combined surgical and radiological suite and two other suites
with advanced imaging equipment integrated in an operation room environment. The
planned transfer of vascular surgical patients to Rikshospitalet meant that the centre had to
expand its facilities and employ more personnel. This initiated a process with numerous
meetings about design, technological equipment and the relocation of the surgical staff
members from Aker Hospital. Simultaneously, the management at Oslo University Hospital
tried to find locations for postoperative beds and wards for the new vascular patients. This
was challenging because of limited space at Rikshospitalet.
Concurrently, other important organizational issues came up at Oslo University Hospital.

In February 2010, the board decided to close down Aker Hospital, sell all or part of the
property and invest in new hospital facilities (Hatlen, 2010). These plans triggered a storm of
protests among local citizens, patients, local health professionals and local politicians. The
impending closure of Aker Hospital was steadily debated in the media (Werner-Erichsen,
2012; Skjebstad, 2010). After some turbulent months, the Aker area became regulated for
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Year Event Participants Decisions/actions Consequences

2007 The merger of the South
and the East RHA

The government,
the Parliament

Realize medical and
economic scale
advantages

The old regional
organizational models
need to be modified

2008 A strategic plan for the
merged regional
authority is completed

The regional CEO,
the regional board,
consultation groups

“Centralize what
needs to be
centralized and
decentralize what can
be decentralized”

Merger and
decommissioning
processes initiated by
“modernizers”

2009 The provision of
vascular services is
investigated

The regional board,
various
professional and
expert groups, The
Sillesen Committee

Reduce number of
vascular centers and
establish a strong
regional vascular
center in Oslo

The process is opened
up (politicized), stirs up
the local and
“traditionalist”
stakeholders

CEO resigns from
regional vascular
reorganizing process
because she is married
to manager of vascular
surgical department at
Aker hospital. Vice
president is assigned

Regional board The regional
management aims to
appear unbiased and
qualified in managing
the process

Some stakeholders still
consider management to
be biased and
disqualified

2010 Vice president resigns
from process, MD from
Central RHA is assigned

Regional board The regional
management aims to
appear unbiased and
qualified in managing
the process

These changes indicate
that the management
had prepared poorly for
the process and put the
“modernizers” on the
defensive side

Strong local resistance
against the perceived
decommissioning of
vascular departments

Local professionals,
citizens, patient
groups, media and
politicians

Inform the Minister
about the critical
regional situation
concerning the
regional provision of
vascular treatments

The power
configuration is altered
in favor of the
“traditionalists”

Board meeting to
comply with resistance
and consultation
responses

The regional board Perform risk analysis
for hospitals without
vascular competence.
Investigate the future
need for vascular
services

The decision-making
process is extended

2011 The Sæther report (risk
assessment)

Seven committee
members

Reduce number of
vascular centers and
establish a strong
regional vascular
center in Oslo

The board needs to
review situation and
power configuration
between
“traditionalists” and
“modernizers”

Board meeting The regional board Revoke centralizing
plans, require future
resource and quality
measures for vascular
services

The board concludes the
decision-making
process

(continued )

Table 2.
Timeline –main events
in the decision-making
process regarding the

organization of
vascular treatments at

the South Eastern
Norway Regional
Health Authority

(RHA) from 2007–2018
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hospital purposes only. The plan to close down and sell the hospital was overturned. The
board and the municipality of Oslo then resumed a long-lasting and still ongoing process of
redefining the use of Aker Hospital (Hungnes and Hvidsten, 2018). These events also affected
the vascular services at this location andmade it evenmore difficult to agree on the location of
the various vascular services. This shows how a particular decision-making process can be
related to, and affected by, other processes. This is a well-known strategy for politicians who
want to derail a particular process.
The hospital had large budget overruns and inApril 2011, the hospital board and the CEO-

imposedmajor budget reductions on all the divisions (Oslo universitetssykehus, 2011a). They
stopped the expansion of the Intervention Centre and the planned transfer of vascular
surgical treatments to this site. The CEO resigned in June 2011 following disagreements with
the board’s long-term economic plans and the further development of the merged hospital.
The board appointed a temporary CEO, only to replace him in December 2011. (Thorstein,
2011; Oslo universitetssykehus, 2011b)
Some of the informants commented on the messy Oslo situation. Informant 2, a

“centralizer,” said: “The P5 concluded that vascular surgery at Aker Hospital was to move
almost immediately to Rikshospitalet. Nevertheless, the project was “parked.” Oslo University
Hospital got a new CEO (2011) and then the hospital lacked NOK 17 billion (for future
investments – authors’ comment). No decisions were made the next 2 years.”
Informant 4, who initially had agreed to the conclusions from previous reports and

committees, had spent a lot of time and effort on planning organizational change at his/her
treatment site. He/she now only felt frustrated and disillusioned: “We were told that vascular
surgery from Aker Hospital was going to move to Rikshospitalet but nothing happened. There
were rumors about downsizing, but we did not knowwhowould be affected. It was the absence of
decisions that was troublesome.”
Despite budget constraints, several committees and projects continued to work with the

relocation of vascular treatments. The Department of Cardiothoracic surgery, traditionally
representing a very influential professional field, also got involved. Informant 7, who had in-
depth knowledge of this field said: “TheDepartment of Cardiothoracic surgery did not agree to
the initial plans of transferring all vascular surgery to Rikshospitalet. The hospital has neither
the capacity to treat nor nurse all these patients.” The thoracic environment had their own
challenges concerning the organization of their heart and lung surgery, whichwas situated at
both Rikshospitalet andUllev�al Hospital. In the so-called Oþ project, their main proposal was
to transfer emergency treatments and critical heart surgery to Rikshospitalet and planned
heart, lung and vascular surgery to Ullev�al Hospital. In contrast, the management at the
Department of Vascular Diseases, in a report called Karþ, recommended transferring all
vascular treatments to Rikshospitalet. The various parties were constantly looking for ways

Year Event Participants Decisions/actions Consequences

2012 The public debate about
vascular services fades
out

The provision of
vascular services
continues with little
central interference

2013–
2018

The regional number of
vascular departments
remains unchanged

The regional board
and management,
management at
local hospitals and
vascular
departments

Incomplete
professional
documentation and
reasoning

The rationality of
different degrees of
centralization is difficult
to investigate

Table 2.
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of linking and relinking, defining and redefining locational issues and changing the decision-
making “landscape.”Thus, «modernizers»were dragged into the difficult –mostly traditional
– art of maneuvering in a process that became increasingly diffuse and many-faceted ones.
To avoid costly anesthesiological preparedness at Aker Hospital for treatment of

approximately 30 area and local patients with ruptured aortic aneurysms yearly, the hospital
management decided to transfer these patients to Rikshospitalet inOctober 2011. Initially, the
vascular surgical environment perceived this as a first step toward colocating vascular
treatments at Rikshospitalet. Instead, they soon discovered that the vascular surgeons at
Aker Hospital were obliged to work at a third treatment site. Thus, pragmatically based
“small” decisions may disturb the larger decision-making landscape.
In April 2012, the management at Oslo University Hospital presented a summary of the

propositions from Oþ and Karþ, but emphasized that outpatient vascular services, day
surgery and the circulation physiology laboratory had to remain at Aker Hospital. Despite
the recommendation in the Karþ report, one of the vascular surgeons at Rikshospitalet now
suggested transferring hospitalized vascular surgical patients from Aker to Rikshospitalet
and local vascular patients and day surgery to Ullev�al hospital.
To avoid escalating the conflict, the CEO affirmed the decision to transfer hospitalized

vascular surgical patients to Rikshospitalet and demanded a new relocation plan in May
2012. The CEO unsuccessfully tried to show authority. The situation at Rikshospitalet soon
became even more complicated.
Instead of completing the expansion of the Intervention Centre, other remodeling and

construction projects were initiated at Rikshospitalet to handle the transfer of vascular
patients. This included upgrading two rooms at one of the three surgical units at the hospital
and converting a washing unit for beds to a postoperative unit. Other departments than the
vascular took these areas into possession because they urgently needed additional space. As
a substitute, an operating room at another surgical unit was made available for future
vascular surgery. However, no transfer of vascular patients took place and the decision-
making process about vascular treatments seemingly faded out.
Informant 5 who had participated in the reorganization of vascular treatments at Oslo

University Hospital from the start, said: “We have a lot of problems at this hospital: old
buildings and the disputes between the different professional fields about location. Very little is
actually about the vascular surgical field but this field has ended up in the midst of everything
and is dragged in all directions.” Multiple actors took uncoordinated initiatives at different
times, creating outcomes that could not be traced back to anyone.
After the sudden stop in the expansion of the Intervention Centre caused by budget

overruns at the hospital, the centre started its own fundraising. Through an extensive
collaboration with internal and external actors, it received approximately NOK 35 million
from the Research Council of Norway in 2016. When Siemens entered the stage with a
substantial cut inMRI pricing, the hospital was pushed to finalize the long awaited expansion
with NOK 100 million. The expansion, which was completed in October 2018, enabled the
centre to offer advanced imaging and surgery in five suites. Several departments and
professionals at Rikshospitalet, including the vascular surgeons employed at the Department
of Cardiothoracic Surgery, began to use its expertise and the new hybrid rooms.
Themanagement of Oslo University Hospital organized newmeetings to find a solution for

the Department of Vascular Diseases and its patients. During the Summer of 2019, the local-
and area-level patients with ruptured aortic aneurysms were transferred from Rikshospitalet
to Ullev�al hospital. In 2020, the plans are to transfer the hospitalized vascular surgical patients
from Aker to Ullev�al hospital. Day surgery, outpatient consultations and the national
circulation physiology laboratory for research and patient examinations are to remain at Aker
hospital and the responsibility for national and regional level patients at Rikshospitalet.
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Summing up, Oslo University Hospital has not colocated vascular surgical treatments to
one treatment site despite several attempts over many years (Table 3).

5. Discussion
We have tried to describe, characterize and unravel the logics underlying one regional and
one local decision-making process about vascular services in Norway: should these services,
as a response to the development of knowledge and technology, become more centralized, or
should they remain decentralized? In our first case, vascular services were to be moved from
some local hospitals to larger regional hospitals. In the second case, they were to move from
one, and partly two, hospitals to a third. We will now apply our theoretical framework on
these two processes.

5.1 Application of the framework on the two processes
Today most researchers agree that actors are boundedly rational. They lack the cognitive
capacities and problem-solving abilities to have clear goals, to conduct extensive information
search and to prioritize between alternatives. They satisfice rather than optimize (Simon,
1947). Organizations therefore need clear goals and strategies and a clear division and
coordination of labor across units. Occasionally decision-makers make rational choices, in
other cases they do not (Eisenhardt and Zbaracki, 1992). This is illustrated in the two
processes described in this paper. The decision-makers goals were unclear, their preferences
unstable and affected by arguments, and they did not choose the optimal actions.
The two processes evolved in complex settings, with multiple actors with partly

conflicting goals and interests. This resonates with the political perspective on organizational
decision-making (Pfeffer, 1981; Lindblom, 1959). The top decision-making boards and
managers initially listened to the modernizing professionals who recommended more
centralization, in reality a decommissioning and merging (Pinheiro et al., 2017) of vascular
services. But after the hospital reform in 2002, the “traditionalists” had become more active,
strategic and vocal. Even restricted issues, like the organization of vascular surgery became
parts of extensive processes concerning “decommissioning andmergers” in society in general
(Torjesen et al., 2017).
The “modernizers” failed in both cases, because they had neither prepared well for selling

their “plans” (Williams et al., 2017) to the “local” professionals, politicians and community
activists, nor managed to mobilize key professionals as spokespersons. The decision-making
processes turned into strategic games with many participants. Hence, the decision-making
processes related to the location of vascular surgery became entangled with other processes.
Fleeting power configurations characterized both processes. The senior managers did not

always knowwhere they had their superiors and their tenurewas often short. To some extent,
the managers were more concerned about “surviving” than of being bold, strategic leaders.
Regionally, the centralizers tried to act responsibly and professionally by aiming to

prevent a politicization of the issue. The role of numerical democracy and corporate pluralism
had to be curtailed and “provincial” politicians, local interest groups and “self-serving”
professionals held at bay. Nevertheless, through these closely connected channels and to
some extent through the mass media, “disturbing” premises managed to influence the
decision-making in both processes. Resonating Werntoft and Edberg (2015) as well as
Williams et al. (2017), the “traditionalists” allied with the media and put the politicians
including the Minister under pressure. The regional centralizers were curtailed by pressure
from above. Hence, the regional provision of vascular services remained almost unchanged.
The process at Oslo University Hospital wasmore “internal”.What made this process stall

was initially the popular mobilization of resistance against closing down Aker Hospital.
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Year Event Participants Decisions/actions Consequences

2009 The merger of
Rikshospitalet, Ullev�al
and Aker Hospitals
into Oslo University
Hospital

The new hospital
board, the temporary
CEO

Coordinate the
activity of the merged
entity

Initiates restructuring
processes

The first attempts to
colocate the vascular
treatments at Oslo
University Hospital

Participants in the
“P-5”-project

Transfer hospitalized
vascular patients from
Aker hospital to
Rikshospitalet and
perform the surgical
procedures at its
Intervention Centre

Initiates numerous
meetings concerning
locations for vascular
patients and
expansion of the
Intervention Centre

2010 Possible new facilities
for Oslo University
Hospital are
investigated

The board at Oslo
University Hospital

Close down Aker
Hospital and use
money from sale to
build new facilities

Local resistance
manages to reverse
decision to close Aker
hospital. Situation
affects and derails
vascular surgical
decision-making
process

2011 Large budget overruns
at Oslo University
Hospital

The CEO, the board
and managers at Oslo
University Hospital

Impose major budget
reductions on all the
divisions; stop
expansion of the
Intervention Centre

The reorganization of
vascular services
becomes part of
internal political
issues at Oslo
University Hospital

The board and CEO
disagree about
economic plans

The hospital board,
the CEO

CEO resigns The board assigns
temporary and later
permanent CEO

Long-term plans from
important
stakeholders in the
vascular surgical
decision-making
process completed
(Oþ, Karþ)

The Department of
Cardiothoracic
surgery, The
Department of
Vascular Diseases

The plans display
deviating views on
how to organize the
provision of vascular
services

Decision-making
process becomes more
and more diffuse and
many-faceted. Makes
it difficult for hospital
management to
pursue a centralizing
policy

Emergency
preparedness for
vascular services at
Aker Hospital is
economically
challenging for the
Division of Emergency
and Critical Care

The hospital board,
The Division of
Emergency and
Critical Care, The
Department of
Vascular Diseases

Transfer patients with
ruptured abdominal
aortic aneurysms
from Aker Hospital to
Rikshospitalet

Decision disturbs the
larger decision-
making landscape.
The vascular surgeons
from Aker Hospital
are obliged to work at
a third treatment site

2012 Summary about
relocation plans
concerning vascular
services is presented.
Vascular community is
divided

The hospital CEO Transfer vascular
surgical patients
according to previous
plans, make new
relocation plan

Decision-making
process is prolonged
and becomes even
more complicated

(continued )

Table 3.
Timeline –main events
in the decision-making
process regarding the

organization of
vascular treatments at

Oslo University
Hospital from
2009–2019
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Besides, the vascular community was divided and the initial pressure to establish a strong,
regional vascular centre in Oslo became weaker because no regional centralization of
vascular treatments was completed. The relocation plans concerning vascular treatments
ended up resembling an “escalating process of indecisiveness” (Denis et al., 2011).
The nondecision-making processes became more important than the explicit decision-

making processes. Some coalitions took advantage of this situation. Other departments than
the vascular achieved additional space because their managers were able to define more
urgent needs. The Intervention Centre managed to expand its facilities despite not receiving
any vascular patients from Aker Hospital. Its ambitions went far beyond restructuring
vascular care; it wanted to become an even more important regional and national provider of
cutting-edge, technology-based R&D.
Inaction becomes a function not only of “traditionalists” thwarting the centralizing

“modernizers” but also of “modernizers” stuck in a tug-of-war among each other. The fight of
the Aker interests against the coalitions of the merged hospital exemplifies the former, while
the struggle over space and other resources between some of the professional specialties
exemplifies the latter. In this struggle, not only vascular surgeons especially but also

Year Event Participants Decisions/actions Consequences

2013 New remodeling/
construction projects
initiated to coordinate
reception/treatment of
vascular surgical
patients at
Rikshospitalet

Several surgical units Other departments
than the vascular
achieve additional
space

No transfer of
vascular patients is
initiated

2014–
2015

Decision-making
process fades

2016 The Intervention
Centre receives
external funding and
price reduction on MRI

The Research Council
of Norway, Siemens,
The Intervention
Centre

The Intervention
Centre displays
ambitions beyond
restructuring vascular
care

Oslo University
Hospital is pushed to
finalize expansion
with large
investments

2018 The Intervention
Centre is finally
expanded with a new
MR, CT and two
advanced surgical
suites

Oslo University
Hospital, The
Research Council, The
Intervention Centre,
Siemens

Several different
departments and
professionals use the
expertise and the new
hybrid rooms at this
location

The Intervention
Centre becomes an
important regional/
national provider of
R&D and treatment

The decision-making
process concerning the
organizing of vascular
services resumes

The management at
Oslo University
Hospital

Assign steering
group, project group
and working group

Different locations and
treatment cites for
vascular surgical
hospitalized patients
are investigated

2019 Area/local patients
with ruptured
abdominal aortic
aneurysm are
transferred from
Rikshospitalet to
Ullev�al hospital

The management at
Oslo University
Hospital

Transfer hospitalized
vascular surgical
patients from Aker to
Ullev�al hospital in
2020. Day surgery and
outpatients remain at
Aker and national/
regional patients at
Rikshospitalet

Planning work
initiated

Table 3.
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radiologists are up against other, more prestigious, specialists. In such struggles, the
“modernizers” become just as “parochial” as the “traditionalists”.
The most dynamic factor in the development of health care is R&D, which constantly

provides new insights and technology. It thereby exerts a strong pressure on the sector and
its organization. However, the existing organization always reflects a particular power
configuration. Power wielders try to adopt new technology in ways that preserve their
positions (Lindberg et al., 2017; Zetka, 2001), and professionals continuously work to defend
established jurisdictions (Abbott, 1988; Freidson, 1986).
The processes we have studied “should” have been professional processes of plan-based

decision-making followed up by obedient implementation. Instead, they developed into
interest-laden “muddling through” processes (Lindblom, 1959). The “traditionalists” captured
the regional process through raising it to the local and national political level. They captured
the local process because they managed to bring it onto the ordinary political agenda and to
politicize it at the hospital level.
The key professionals “should” have represented the regional and local enterprises and the

requirements posed by the new technology and knowledge. In both cases, they were
influenced by other concerns. The central decision-makers tried to appear responsible. The
“traditionalists” had not the same obligations. Regionally, they mobilized various
stakeholders and brought the “modernizers” on the defensive. Locally, the professional
elites were divided and were part of strategic games.
The processes that we have studied took place in an institutional environment, and we

observe how established norms, largely reflecting “the logic of appropriateness” (Byrkjeflot
and Neby, 2008; March and Olsen, 1989) became important. When the “traditionalists” allied
with media and gained public attention, multiple external actors questioned the
organizational issues. The decision-makers had to pay attention to these actors to
maintain legitimacy Indecision was better than making controversial decisions.

5.2 Strengths and limitations
Medicine and its accompanying technology have developed fast since the SecondWorldWar,
and they have become the major source of change in the organization of health care. In the
first generation after the war, organizational change was gradual. Since the 1990s, the supply
side innovations, and the growing concerns about costs while keeping access thresholds low,
makes more radical change necessary. Our study illustrates how difficult it is to change a
publicly and not very competitively exposed health care system. Christensen et al. (2008) and
Porter and Lee (2013) show that this tension between “traditionalists” and “modernizers”
plays a great role also in the US system. Both point to more competition as necessary to
challenge the traditional structures.
Our findings are presented in a relatively anonymized way due to regulations and ethical

considerations. If we had identified persons and the interpersonal dramas in our stories, we
could have expanded our explanations. However, our closeness to the processes would have
made it difficult to keep a sufficient analytic distance. If resource use and quality performance
data were available, we could have examined the rationality of different degrees of
centralization more profoundly. Similar studies should be conducted in other areas, also in a
cross-country comparative way.

5.3 Conclusion
This paper contributes with a theoretical framework that explains how decision-making
processes about organization of health care might concurrently be characterized by bounded
rationality, interest politics and logic of appropriateness. In addition, we pay specific
attention to how nondecisions and “escalating indecisiveness” (Denis et al., 2011) matters.
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In our cases, the managers and their professional advisers failed to convince their critics
that scale reforms were the right solution. Despite accepting the new technology, the
“traditionalists” insisted that its introduction demanded scant organizational adjustments.
Nevertheless, medical changes on both the supply and the demand side have implications for
the structuring of the provision of vascular services. As medicine develops, it is important
constantly to consider the organization of its practice. Christensen et al. (2008) argue that
intuitive conditions should be taken care of in so-called “solution shops”, probabilistic
conditions in shielded, chain-like organizations and precisely understood conditions in either
chain or network organizations or even by patients and their relatives at home. Many of the
vascular diseases belong to all domains. Once precisely diagnosed, they can be treated in a
chain-like organization. However, the treatment is rarely conclusive. For many (older)
patients the conditions are chronic and requires long-term follow-up. The “total” cycle of care
thus becomes extensive, and it involves both professional and lay participants, and patient
behavior adaptation, preventively and therapeutically. Thus, vascular service cuts across
institutional boundaries. Something like Integrated Practice Units (Porter and Lee, 2013) may
be called for. In our cases, the participants in the decision-making processes did not consider
this aspect of vascular care. The “modernizers” were too hospital-oriented and too myopic
regarding the full needs of their patients.
In many ways, the processes we have studied stalled. The central decision-makers at both

levels found themselves at a loss how to take the next steps. To look at the development of the
supply and need/demand and ask what it implies for the organization of care, could be a way
to “open” the process again. Both “modernizers” and “traditionalists” should participate in
that process.
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