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Preface 

Reading guide  

This thesis is written to be read - from the first page to the last. However, while some people like to read long 

reports to get all the information in detail. Most people take shortcuts. If you are like most people, and you 

are already familiar with the history of cancer patient pathways in Denmark, you could start by reading the 

short introduction to this thesis, then the aims; next, jump to the short statements of results. If your interest 

is piqued, please read the overall discussion at the end. If reading has made you more curious about cancer 

patient pathways, start from the beginning and see where they take you. It has been a pleasure writing this 

thesis, I hope you will gain something from it too.   

 

 

Abbreviations and words used interchangeably 

 

  

 
Abbreviations 

 

A-CPP Abdominal-related cancer patient pathway  

CC-CPP Colon cancer cancer patient pathway  

CI Confidence interval 

CPP Cancer patient pathway 

GP General practitioner   

HRQoL Health-related quality of life 

NSSC-CPP Non-specific symptoms and signs of cancer-cancer patient pathway 

OR Odds ratio 

OS-CPP Organ specific cancer patient pathway  

 
Words used interchangeably 

 

CPP OS-CPP Cancer patient pathway  

Diagnostic unit Diagnostic centre  Multidisciplinary 
Diagnostic Centre 

Rapid Diagnostic 
Centres  

NSSC-CPP Diagnostic pathway  The cancer patient 
pathway for non-
specific symptoms and 
signs of cancer  
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Summary  

The Danish Cancer Patient Pathways (CPPs) are implemented with the purpose of increasing and ensuring 

the quality of the patient’s trajectory through a cancer diagnosis and treatment. This includes patients 

receiving immediate certainty about their diagnosis and thus avoiding unnecessary waiting times. One of the 

CPPs is the Cancer Patient Pathway for Non-specific Symptoms and Signs of Cancer (NSSC-CPP). 

The NSSC-CPP (also referred to as the diagnostic pathway) was implemented in Denmark in 2012. Candidates 

for the pathway are individuals with vague or non-specific symptoms, such as fatigue or unexplained weight 

loss. 

In Denmark, Region Zealand was criticised for referring fewer patients to diagnostic units than the remaining 

four regions, and this was likely due to an inappropriate organisation of the NSSC-CPP. The critique informed 

the overall research question of this PhD – “Does the organisation of the diagnostic pathway in Region 

Zealand result in worse outcomes for patients than in the other Regions?”  

This PhD Project includes four studies that provide an in-depth analysis of different aspects of the overall 

research question.   

In our first study, we found regional and intra-regional differences in organisational and clinical practices 

across the NSSC-CPP in Denmark. In some places, among others Region Zealand, general practitioners (GPs) 

are responsible for the first step of the diagnostic work-up, typically blood tests and a CT scan (GP paradigm) 

after which, if necessary, they refer patients to a diagnostic unit for further investigation. In other places, all 

investigations take place at the diagnostic units, which are based in hospitals (hospital paradigm).  

In our second study, we wanted to investigate the potential consequences of the different diagnostic 

modalities. However, as the initial diagnostic work-up (blood tests and CT scan) is not registered as part of 

cancer diagnostics when performed by GPs, we included all people referred for a CT scan, either by a GP or 

from a hospital. We found that people who had been referred for a CT scan by their GP were more likely to 

be referred on to a CPP and to get a diagnosis of cancer or even die from cancer. Still, as we included all CT 

scan referrals in our study, the conclusion is more complex than that GP-performed diagnostics lead to worse 

patient prognostic outcomes.  

In our third study, to be more certain that only people who had a CT scan as part of a cancer investigation 

were included, we developed a case-control study focused on colon cancer. Relative to the hospital paradigm, 

we found that people within the GP paradigm were more likely to receive a diagnosis of colon cancer. 
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However, we found no difference between localised and non-localised stage of cancer at diagnosis between 

the GP and the hospital paradigms.  

In our fourth study, we investigated the diagnostic pathway from a patient perspective and found that 

participants brought a variety of bodily sensations and symptoms into the consultation. The diagnostic 

possibilities framed which of them the doctor could follow up on, and which of them that was irrelevant for 

the diagnostic process. The variety of bodily sensations and that some participants did not experience any, 

demonstrated a complex, non-linear link between bodily sensation, symptoms and diagnosis. The 

participants distanced themselves from being actively worried about cancer and shared their pathway 

journey with family and friends. In this way, participants expected them to worry while remaining distanced 

from worry themselves. The diagnostic pathway, however, is not a simple procedure to reject the suspicion 

of cancer but became an intertwined part of the participants’ everyday lives which was visible in their 

increased use of healthcare and their interpretation of bodily sensations.  

Returning to the overall research question of this PhD, our studies do not indicate that the organisation of 

the NSSC-CPP in Region Zealand led to worse outcomes for the patients than in the other regions.  

Based on the results from our study 1, and the ecological data we have had access to in registers, we assess 

that studies 2 and 3 are the most appropriate study designs to answer our overall research question. Within 

the framework of this PhD project, we consider our results to be original and valid, as they map new evidence 

about patients' prognosis in relation to whether their initial diagnostic work-up is performed by GPs or 

diagnostic units. At the same time, however, the project highlights the need for clear quality criteria for the 

diagnostic pathway, and the implementation of a setup for the pathway so that the selected criteria can be 

measured, evaluated and compared. 

 

 

 

 

 

 

 

3



 
 
 

Sammenfatning (Danish summary) 

Kræftpakkerne i Danmark er implementeret med det formål at øge og sikre kvaliteten af patientforløbet, 

herunder at patienterne får hurtig vished om potentiel diagnose og undgår unødvendig ventetid. 

Kræftpakken ’diagnostisk pakke’ giver de praktiserende læger mulighed for hurtig adgang til diagnostiske 

undersøgelser, samt støtte fra udredningsenheder på hospitalerne, når den praktiserende læge har mistanke 

om at patienten kunne have alvorlig sygdom, herunder kræft. Da det diagnostiske pakkeforløb blev 

implementeret i 2012, var der ingen kvantitative eller kvalitative kvalitetskriterier. I dag bliver de fem 

regioner i Danmark målt på antal diagnostiske pakkeforløb, der gennemføres inden for det anbefalede antal 

dage samt frekvensen af kræft. 

I 2017 blev Region Sjælland kritiseret for ikke at henvise lige så mange patienter til udredningsenhederne, 

som de øvrige regioner, og at dette tal vidnede om en uhensigtsmæssig organisering af diagnostisk pakke i 

Region Sjælland. Denne kritik var udgangspunktet for det overordnede forskningsspørgsmål i dette ph.d.-

projekt – "Medfører Region Sjællands organisering af diagnostisk pakkeforløb dårligere prognostiske 

outcomes for patienterne end i de andre regioner?”   

Igennem fire forskellige studiedesigns belyser vi forskellige aspekter af dette overordnede spørgsmål.  

I vores første studie fandt vi, at det diagnostiske pakkeforløb er implementeret forskelligt imellem og inden 

for Danmarks fem regioner. For eksempel bliver den indledende udredning nogle steder, blandt andet i 

Region Sjælland, varetaget af praktiserende læger, hvor den andre steder bliver varetaget af 

udredningsenheder på hospitalerne.  

I vores andet studie undersøgte vi om denne forskel i implementering havde en betydning for patienternes 

sandsynlighed for at indgå i en kræftpakke, få en diagnose og dø. Vi fandt, at indledende udredning hos egen 

læge i højere grad var associeret med efterfølgende kræftpakke, kræft diagnose og død i forhold til udredning 

på hospitalet. I dette studie blev det dog tydeligt, at disse to udredningsmodeller måske ikke var rimelige at 

sammenligne, da den indledende udredning foretaget af praktiserende læger ikke bliver registreret som en 

del af diagnostisk pakke. Derfor er svaret mere komplekst end at indledende udredning hos praktiserende 

læge fører til dårligere patientforløb end på hospitalet. 

 Vi udviklede på denne baggrund et tredje studie, hvor vi med fokus på kræft i tyktarmen forsøgte at tage 

højde for denne manglende registrering i almen praksis. Her fandt vi, at personer, der havde fået deres 

indledende udredning hos praktiserende læge, havde en større risiko for at blive diagnosticeret med 

tyktarmskræft i forhold til dem, der havde indledende udredning på hospitalet, men vi fandt ingen forskel i 

stadie ved diagnose imellem disse to grupper.  
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I studie 4 undersøgte vi det diagnostiske pakkeforløb fra et patientperspektiv. Vi fandt, at deltagerne bragte 

mange forskellige fortællinger og symptomer ind i konsultationen, og at rammerne for den diagnostiske 

pakke havde betydning for hvilke af disse, lægen kunne følge op på, samt hvilke der blev vurderet irrelevante 

for den diagnostiske proces. De forskellige fortællinger og symptomer samt at nogle deltagere ikke oplevede 

symptomer indikerer, at der ikke er nogen lineær sammenhæng mellem symptomer og potentiel diagnose, 

men at denne proces er langt mere kompleks, medieret af deltagerne i deres kontekst. Deltagerne tog 

afstand fra ’den bekymrede type’, men bekymring var synlig i deres brug af sundhedsvæsenet, deres 

inddragelse af venner og familie samt deres fortolkning af krop og symptomer. Dermed er diagnostisk pakke 

ikke blot en hurtig, simpel procedure til at udelukke kræft, men rækker ind i livet efter pakken og har 

betydning for tanker og forståelser af krop og kræft som en integreret del af hverdagslivet.  

For at vende tilbage til det overordnede forskningsspørgsmål, giver dette projekt ingen indikation af at Region 

Sjællands organisering af diagnostisk pakke fører til dårligere prognostiske outcomes for patienterne end i 

de andre regioner. 

Igennem vores analyser i dette projekt blev det tydeligt for os, at da man implementerede det diagnostiske 

pakkeforløb i 2012, blev det ikke sat op, således at det var muligt at evaluere pakkeforløbet, plus at 

myndigheder ikke opsatte hvilke kvalitetskriterier, pakkeforløbet skulle måles på. Med udgangspunkt i 

resultaterne fra vores studie 1, og de økologiske data vi har haft adgang til i registre, vurderer vi at studie 2 

og 3 er de mest hensigtsmæssige studiedesigns til at besvare vores overordnede forskningsspørgsmål. Inden 

for rammerne af dette ph.d.-projekt anser vi vores resultater som originale og valide, da de kortlægger ny 

evidens om patienternes prognose, i forhold til om de primært bliver udredt via deres egen læge eller 

primært via et hospital. Projektet peger dog samtidig på nødvendigheden af at opstille klare kvalitetskriterier 

for det diagnostiske pakkeforløb samt implementere en opsætning af pakken, så at den valgte kvalitet kan 

måles, vurderes og sammenlignes ud fra disse kriterier.   
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CHAPTER 1: THE BEGINNING  

Introduction 

”We can conclude that Region Zealand does not use the diagnostic units sufficiently. This affects the seriously 

ill - both the patients with cancer and patients with other serious diseases, and it may imply that patients 

receive treatment later in Region Zealand than in the rest of the country” [7] 

(Translated quote from Leif Vestergaard, former director of the Danish Cancer Society published in a Danish 

newspaper “Dagens Medicin” 24thMay 2017 [7]) 

Compared to the other regions in Denmark, Region Zealand referred fewer patients to diagnostic centres 

from 2013-2016 [10]. Diagnostic units are hospital clinics designed to support the diagnostic work-up of 

patients in the cancer patient pathway for non-specific symptoms and signs of cancer (NNSC-CPP). This lower 

number of pathway referrals in Region Zealand was the underlying cause of Vestergaard’s critique, presented 

above, and it constitutes the ground for this PhD thesis.  

Is the lower number of cancer pathway referrals enough to justify the critique of Region Zealand’s cancer 

pathway service? This thesis was initiated and financed by Region Zealand to answer the question: Does the 

organisation of the NSSC-CPP in Region Zealand result in worse patient prognostic outcomes than in the other 

regions in Denmark?  

Based on the limited evidence available on this topic, it was obvious from the beginning that this was not 

going to be an easy question to answer. However, during the process of working on this PhD project, I have 

learned that research is daring to ask and investigate questions that might not be solvable. The research 

question has guided many discussions on how best to apply qualitative and quantitative research methods 

and approaches, as well as study designs and theories within this PhD thesis.  

The thesis is interested specifically in the NSSC-CPP, how it is organised differently between and within 

regions in Denmark and which prognostic outcomes this organisation has for patients. The thesis begins with 

a brief historical overview of the first implementation of cancer patient pathways (CPPs) in Denmark. Next, 

it describes the body of published evidence regarding the NSSC-CPP and introduces the potential challenges 

of early detection of cancer. Thereafter, the overall aim and sub-aims of the present PhD project will be 

presented, followed by a description and discussion of methods. The last part concerns the four articles 

included in this thesis and a broad overall discussion, with a glance of what the future research of the NSSC-

CPP may hold. To set the scene, I will start by introducing my scientific position within this thesis.  
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Scientific position  

As a public health candidate with an interest in epidemiology and medical anthropology, my scientific 

position will cross disciplines and boundaries many times in the work I have done to answer my primary 

research question on whether the organisation of the NSSC-CPP in Region Zealand offers poorer outcomes 

to patients compared to other Danish regions. 

By explicitly stating my ontology (what I believe the world is) and epistemology (how I believe I can get to 

know about the world) [11], it is my hope that the reader will be able to follow my scientific position as it 

changes in response to the different research questions and methods I engage with, and how it frames the 

discussion at the end of this thesis. Scholars use different definitions as epistemological perspectives have 

been described as: realistic, positivistic, methodological positivistic, empirical, transcendental philosophical, 

pragmatic, intuitionistic, materialistic, phenomenological, postmodern, constructivist, social constructivist, 

and many of these overlap [12-14]. In my description, I have mainly been inspired by the terminology around 

a stable and fluid ontology, suggested by Høyer [15], and a positivistic and social constructivist epistemology, 

suggested by Kvale & Brinkmann [14]. I am aware that these perspectives represent the poles in which 

ontology and epistemology perspectives can be described. As with all other extremes, most people find 

themselves in between the poles, but describing the poles themselves adds to the understanding of the 

following section.  

This PhD project was, at first, initiated to answer the question – Does the organisation of the NSSC-CPP in 

Region Zealand result in worse patient prognostic outcomes than in the other regions in Denmark? This 

research question implies a rather stable ontology of the investigated entities, as it builds on the assumption 

that the diagnostic pathway, and also diagnoses and hospitals, represent entities to be described and 

compared to other diagnostic pathways, diagnoses and hospitals. Further, that other scholars would get to 

the same results as me if they investigated the entities exactly as I did [11, 16]. To answer the research 

question, we found it necessary to start the thesis by mapping how the diagnostic pathways were organised 

across the country. Therefore, we developed a questionnaire to be completed by the professional staff 

working in the diagnostic units (Study 1 – the questionnaire study). Their responses provided the data 

material of this study, indicating a positivistic epistemology as data were collected to be quantified and 

compared [14, 17]. With a similar scientific position, we applied Danish registries to collect data for the 

second (cohort) and third (case-control) studies. In the analyses of the quantitative studies, we applied 

mathematical and statistical methods and tried to minimise bias and any subjectivity introduced by us, 

striving towards the idea that another researcher would get to the same result if they followed our code book 

and standardised methods. These analyses rest on the assumption that our description of the world 
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corresponds to how it represents in reality:  we are able to describe the world as it is – as long as we use 

validated registries and strictly follow the rules within the methods used. Thereby, I position myself in a 

positivistic tradition.    

While the positivistic tradition describes and predicts, by counting and modelling, it does not try to 

understand. Therefore, this scientific position was insufficient in our fourth (qualitative) study, where I 

listened to individuals’ feelings, thoughts and experiences of being in the diagnostic pathway. In this study, I 

regarded the diagnostic pathway as a phenomenon to be experienced by patients and investigated by us, 

however, I did not regard them as being independent of us. Diagnostic pathways are made by humans and 

involve social interactions between health professionals and patients; they are constructed by different 

actors, at different times and locations, but are also affected by different cultures, norms and roles. Taking 

this view, one can see that diagnostic pathways are not the same in all contexts, which represents a more 

fluid ontology than was apparent in the first three studies and an epistemology that is closer to social 

constructivism. From this perspective, qualitative research is crucial when aiming to bring a deeper 

understanding of how these diagnostic pathways can be experienced. In our fourth study, data generation 

was seen as a process of socially constructed meanings between researcher and participants, where the 

interview took place in an interpersonal context and the significance of the interview was related to this 

context [13]. The knowledge that was constructed in one situation would not automatically be transferred 

to or compared with knowledge in other situations. I did not strive to eliminate my own subjectivity, but to 

recognise it as having an active role in the production of knowledge [14]. In this study, knowledge was not 

produced through standardised methods and processes, but in a meeting where I did not have standard 

formulations, nor did I follow a certain order of questions, but instead drew on curiosity, intuition, personal 

competence, and awareness of my own preconceptions and judgments in the interview process.  

To recap, I hope this section has demonstrated the necessity of respecting and using different scientific 

positions to investigate the various aspects of diagnostic pathways. The above descriptions might give the 

impression of a conscious shifting between well-defined scientific positions according to which study I 

worked with. In my research process, this was more a back and forward movement.  One can criticise this 

approach as being inappropriate, shifting back and forth between views on what the world is and how we 

gain knowledge about it. However, scientific development often occurs as an eclectic process through which 

interfaces with other research disciplines are cultivated and investigated and inspire to expansions and new 

formations [18]. In my opinion, diagnostic pathways have a great number of unclearly marked interfaces with 

other disciplines, which justifies the use of different positions.   
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Background   

Setting - The healthcare system in Denmark   

As this thesis is interested in the Danish NSSC-CPP and how it is organised differently between and within 

Danish regions, we will introduce the Danish healthcare system in brief.  

In Denmark, all primary and secondary health services are publicity financed and free of charge on referral 

[19]. User charges consider prescription medicines, dental care and glasses obtained out of hospital [19]. 

The national government does not have a direct role in the delivery of health care services but sets the 

regulatory framework for health services and collects taxes and allocates funding to regions and 

municipalities based on sociodemographic criteria and activity [19]. The Danish Health Authority provides 

general monitoring and regulation of quality through clinical guidelines and licensing of health care 

personnel, usually in close collaboration with representatives from medical societies. The five regions (North, 

Central, South, Zealand and Capital) are responsible for the planning and delivery of specialised health care 

services and own, manage, and finance hospitals [19]. The regions finance the majority of services delivered 

by general practitioners (GPs), physiotherapists, dentists, and pharmacists, as well as specialised 

rehabilitation. The 98 municipalities in Denmark are responsible for financing and delivering services such as 

nursing home care, health promotion and general rehabilitation.  

Cancer Patient Pathways and cancer strategies in Denmark 

In 2000, as a part of the first national cancer plan in Denmark (Kræftplan I), the Danish Health Authority (DHA) 

established an epidemiological group to compare incidence of and survival and mortality from cancer 

between the Nordic countries: Sweden, Norway, Finland and Denmark [20]. The group found that Denmark 

had the highest cancer-specific mortality, which was the starting point for action. The Danish government 

and the five Danish regions announced in 2007 that “cancer should be treated as an acute condition” based 

on the idea of cancer being a fast-growing disease and a strategy towards early diagnosis was a means to 

change cancer mortality [21, 22]. The Danish government stated in 2007: “patients with cancer have the right 

to acute action and clear information from the healthcare system” [20]. This led to the urgent implementation 

of the first of several CPPs in 2008 [20]. At the time, similar pathways were introduced in UK where the two-

week wait referrals (2WW) was implemented to provide GPs suspecting cancer the obtain to urgent refer 

patients which would then be seen by a  specialist at a hospital within two weeks [23].  

A CPP, in a Danish context, describes the patient’s pathway from clinical suspicion of a certain cancer through 

diagnostic procedures and treatment [24]. The aim of the CPPs was to ensure well-planned and professionally 
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well-founded pathways without unnecessary waiting times, both to improve the prognosis and the quality of 

life for patients [20]. By 2022, 33 organ-specific CPPs have been implemented for each of the most commonly 

occurring cancers and guidelines have continuously been updated and revised since their implementation 

[25].  

Local initiatives to test some types of CPPs were initiated before the official implementation in Denmark, but 

the political decision to implement CPPs was not based on research as there was no unequivocal evidence 

that earlier diagnosis via CPPs had beneficial prognostic effect for patients [26]. This was stated by the Danish 

Government in the second Danish national cancer plan from 2005 (Kræftplan II): “Studies investigating the 

effect of delays on prognostic factors for these cancers point in different directions, and the effect is thus not 

finally clarified” [26]. A recent study addressing cancer reforms in Denmark, Norway and Sweden suggested 

that the narrative that emerged in Denmark was about patients with cancer’s experiences of not being taken 

seriously [27]. “When the reform was launched, it was not about the relatively poor survival rate. It was about 

unnecessary waiting times and about immediate action to improve this. This was the political message. This 

was the driving force and then also the main issue among oncologists and other cancer‐related specialists” 

[27]. Clearly, reducing  waiting times was one of the main goals of the implementation of the CPPs and they 

have often been considered successful in this regard [24].  

Another initiative to support early detection of cancer was the health strategy named ‘The sooner the better’ 

introduced by the Danish government in 2014 [28]. One of the main elements was easier access for GPs to 

directly refer people for diagnostic imaging at hospitals [28]. However, In 2019, a report from Rigsrevisionen 

(the independent, national audit agency of Denmark) concluded that it was not possible to measure the 

effect of ‘The sooner the better’ strategy, nor whether the government investment has had the intended 

(positive) effects [29]. The aim of the strategy was to ensure that GPs more quickly detect cancer and respond 

to suspected cancer [28]. 

Still, GPs are challenged by the fact that many alarm symptoms of cancer are highly prevalent among patients 

seen in general practice, and yet have low positive predictive value (PPV) for cancer [30-32]. Consequently, 

an average Danish GP detects cancer in 8-10 patients a year [33]. In a general Danish population, 15% had 

alarm symptoms of cancer in a given year, while fewer than one percent is diagnosed with cancer every year 

[33, 34]. Thereby, GPs are expected to find the few among the many, without overlooking any cases and GPs.  

Obviously, GPs have an essential role in early cancer diagnostics, and it has been suggested that their gut 

feeling is an important element in the detection of cancer in primary care [35, 36]. GPs’ gut feeling for cancer 

has been conceptualized as: “a rapid summing up of multiple verbal and non-verbal patient cues in the context 
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of the GPs clinical knowledge and experience” [35] or as expressed by a GP in an interview study about cancer 

suspicion in Norway [37]:  

“It (gut feeling) is the sum of all your knowledge, the sum of all your experience …all your knowing from 

reading updates, attending courses, all the patients you have had whom you …have investigated, referred 

and received feedback about. And then there is your knowledge of humankind and of the context, namely the 

person and patient and the community you work in” [35, 37]. 

However, the utility of GP gut feeling in clinical practice has been discussed. A systematic review and meta-

analysis found that while some GPs were able to refer patients to specialist care based on gut feeling, others 

were rejected by specialist colleagues due to perceived lack of clinical evidence [35].  

 

The Cancer Patient Pathway for Non-specific Symptoms and Signs of Cancer  

Patients can be referred to the CPPs if they have alarm symptoms relating to a suspicion of cancer in a specific 

organ, for example blood in the stool or a lump for colorectal or breast cancer, respectively. However, about 

50% of patients with cancer present with vague or non-specific symptoms [38]. Research shows that these 

patients have increased diagnostic intervals as CPPs favour patients presenting with specific alarm symptoms 

of cancer [39-41]. To meet these concerns the Cancer Patient Pathway for Non-specific Symptoms and Signs 

of Cancer (NSSC-CPP), also referred to as the diagnostic pathway, was introduced and implemented in 

Denmark throughout 2011-2012 [42]. According to the Danish guidelines, to activate a diagnostic work-up 

symptoms should be primarily newly emerged without immediate explanation [43]. Examples of non-specific 

symptoms are: a general feeling of illness, fatigue, pain, weight loss or fever but the pathway can also be 

initiated based on the doctor’s gut feeling [35]. The NSSC-CPP can be considered to consist of 2 parts: 1) The 

initial diagnostic work-up (often performed by GPs) includes medical history, clinical examination, followed 

by blood tests and a thoracic X-ray, ultrasound of the upper and lower abdomen or CT scan of chest, abdomen 

and pelvis. The referring doctor (often GPs) should receive the test results from the relevant radiological 

department together with guidance on the clinical consequences. 2) If no diagnosis is made, but cancer or 

another serious disease is suspected, the doctor is recommended to refer patients to a diagnostic unit at 

hospital level. However, the guidelines have recently been revised which means that since January 2022 GPs 

can choose to do the initial diagnostic work-up (part 1) themselves, or refer patients directly to a diagnostic 

unit that will order the necessary diagnostic images [43]. A diagnostic unit (also referred to as a diagnostic 

centre) is a medical centre with comprehensive facilities for different medical investigations, including easy 

access to expertise in a wide range of relevant specialities. National guidelines recommend that the 
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diagnostic work-up in the diagnostic unit should be completed within 22 calendar days, from the day of 

referral to a clinical decision. About 75% of NSSC-CPPs are initiated in general practice and half of these end 

with referral to a relevant hospital department, the other half are referred to general practice [44]. With 

regional differences in Denmark, 9-13% of patients are diagnosed with cancer within three months of a 

completed NSSC-CPP, and the remaining 87-91% are not [44].   

Aim and quality of the Cancer Patient Pathway for Non-specific Symptoms and Signs of Cancer  

The Danish Health Authorities’ overall aim for CCPs is to “ensure well-planned and professionally well-

founded pathways without unnecessary waiting time, both to improve the prognosis and the quality of life 

for patients” [20]. No specific aim for the NSSC-CPP has been stated. The Danish Health Data Authority 

monitors the number of NSSC-CPPs completed and whether the patients are diagnosed and treated within 

recommend time limits. These endpoints constitute the current quality-assessment of the NSSC-CPP in 

Denmark. In September 2019, the DHA initiated a revision of the NSSC-CPP with the aim of increasing quality. 

According to The Danish Society for Quality in the Health Care Sector, quality in health can be divided into 

the following six dimensions: 1) effective treatment; 2) patient safety; 3) cost-effectiveness; 4) timeliness; 5) 

patient centeredness, and 6) equality [45]. These dimensions can seem to oppose each other at times as the 

most cost-effective intervention might not increase equality. Likewise, a patient-centred intervention might 

not be timely. Still, in the revision of the NSSC-CPP which ended in 2022, the Danish Health Authority has not 

defined the aim of the NSSC-CPP nor defined what quality is, which makes it difficult to follow how the 

revision will lead to quality improvement of the NSSC-CPP, one of its key aims.      

Studies on the Cancer Patient Pathway for Non-specific Symptoms and Signs in Denmark  

To our knowledge one cohort study has investigated the NSSC-CPP and included patients from all 

geographical areas in Denmark [46]. Other studies have been performed with local data obtained from the 

Central Region of Denmark [38, 47-50], Region Zealand [51, 52] and the Capital Region [46, 53-56]. Studies 

that estimated the conversion rate, this is the proportion of referrals to the NSSC-CPP that result in a 

diagnosis of cancer [57], found that 11-18% of patients received a diagnoses of cancer [38, 46, 47, 50, 52]. 

The most frequent types of cancer varied between studies and the most common non-cancer diagnoses were 

rheumatic, gastric, endocrine, musculoskeletal connective tissue and haematological diseases.   

Three studies have investigated the diagnostic value of tests performed as a part of the NSSC-CPP [48, 51, 

53]. The first study is a randomised control trial (RCT) of 200 patients, which investigated whether PET/CT 

was superior to CT as an initial imaging modality in NSSC-CPP. It concluded that PET/CT had a higher 

diagnostic specificity and, thereby, accuracy for detecting cancer [53]. There were, however, no statistically 

significant differences in the sensitivity (83% vs. 70%) or negative predictive values (96% vs. 92%), and the 
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better diagnostic performance in the PET/CT group was driven by a much lower number of false positives 

cases (3 vs. 12) [53]. 

The second study found that CT scan as part of the initial diagnostic workup had a negative predictive value 

of 98% and a positive predictive value of 63%, with negative and positive likelihood ratios for malignancy at 

0.1 and 7.9, respectively [51]. It merits further discussion whether a negative predictive value of 98% is high 

in this population.  

The third study investigated the diagnostic value of the blood test panel used by GPs in the initial diagnostic 

work-up and found that specific combinations of two abnormal blood tests increased the risk of cancer. Most 

of these combinations, however, were rarely present [48]. 

All three studies concluded that none of the diagnostic tests can be used as a stand-alone tool to rule out 

cancer in patients with non-specific symptoms of cancer [48, 51, 53].   

A study compared mortality in patients diagnosed with cancer as part of the NSSC-CPP, with patients with 

cancer diagnosed through other routes [49]. Authors found no statistically significant difference in mortality 

between these two groups, indicating a comparable prognosis for these patients irrespective of routes to 

diagnoses [49].  

A PhD project with a mixed method approach across three studies investigated the health-related quality of 

life (HRQoL) in patients undergoing a diagnostic evaluation in the NSSC-CPP. The researchers applied the 

EORTC-QLQ-C30 questionnaire prior to potential diagnosis and 30 days after referral [54-56]. The authors 

found no clinically important difference between baseline and follow-up scores [55]. A potential limitation 

of this study was the use of the EORTC-QLQ-C30 questionnaire, as this generic tool is designed for patients 

undergoing cancer treatment and not for people referred to a diagnostic unit based on non-specific 

symptoms. Further, in a follow-up interview study, authors suggested that participants experienced affected 

HRQoL in several domains, but their experience was not solely related to the diagnostic process [54]. This 

indicates that HRQoL is a complex concept that cannot be observed independently from the entire context, 

and the authors did not report if they had investigated this context. 

Lastly, a quality development project by VIVE (The Danish Centre for Social Science Research) suggested in 

2018 that diagnostic units differ at a regional and intra-regional level according to their organisation and 

clinical management of patients [58].  This project, however, was not research-based and did not include all 

diagnostic units in Denmark. 
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This sparse literature reveals that no evidence exists on how the NSSC-CPP has been implemented across 

Denmark, nor on the association between the implementation of the NSSC-CPP and important patient 

prognostic factors such as stage of cancer, morbidity and mortality.  

Implementation and studies of the Cancer Patient Pathway for Non-specific Symptoms in other countries 

In 2016, Norway and Sweden introduced the NSSC-CPP based on the Danish model [59, 60]. 

A Swedish study [61] claimed that “Early positive reports from Denmark led us in 2011 to begin developing a 

model for the first diagnostic centre (diagnostic unit) in Sweden.” The statement is not accompanied with a 

reference, so it is hard to tell which positive reports the authors are referring to and which outcomes had 

been rated positive. Thus, the clinical guidelines for the NSSC-CPPs in Norway and Sweden are nearly copy-

paste versions of the Danish guidelines [59, 60].  In Norway and Sweden, GPs are not required to order and 

evaluate diagnostic images such as X-ray or CT scan before they refer patients to diagnostic units. However, 

findings from a Swedish study indicate that this procedure might differ across Sweden as GPs in their study 

were required to perform this initial diagnostic work-up [61]. In a deviation from the Danish guidelines, all 

Norwegian GPs are required to do a prostate-specific antigen (PSA) test for all men aged 50 years or above 

before referring them to a diagnostic unit. A recent systematic review and meta-analysis on PSA-screening 

concluded that PSA based screening did not reduce overall mortality [62]. Similar, a study performed in a 

Danish general practice setting, found that more PSA tests were associated with a higher prostate cancer 

incidence and increased use of diagnostic and surgical procedures, with no mortality reduction [63]. It can 

be argued that patients in the NSSC-CPP should not be compared to screening participants which are 

asymptomatic. Still, as some patients are referred on symptoms that are unlikely to be associated with 

prostate cancer, including PSA testing as a standard in the NSSC-CPP would in some cases be similar to PSA-

screening. 

In Sweden, three studies have examined the NSSC-CPP [61, 64, 65]. The first study aimed to investigate 

diagnostic outcomes and patient satisfaction in the first diagnostic centre in Sweden [61]. They found the 

most common reason for referral was unexplained, abnormal test results (57%), followed by weight loss 

(41%), fatigue (34%) and pain/joint pain (33%). Cancer was diagnosed in 22% of referred patients, other 

diseases in 64.1% and 86% of patients reported a positive degree of satisfaction with the diagnostic 

procedures [61].   

The second study aimed to compare time intervals between a group of patients diagnosed with cancer in the 

first Swedish diagnostic centre for non-specific symptoms at Kristianstad hospital with patients diagnosed 

with cancer at Helsingborg hospital where a diagnostic centre was not established [64]. The two hospitals 
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have the same healthcare organisation but in different geographical areas, in Sweden’s southernmost 

county, Skåne [64]. In this priority of order, cases and controls were matched on the exact same tumour type 

(ICD-code) (24%), to a similar tumour type (36%), alternative cancer ICD-codes (37%) and ‘worst match’ 

including non-related ICD-codes (3%). The study did not detect any significant differences in time intervals 

between the DC and the control group. Slightly, long intervals seemed to be avoided to a greater extent in 

the case group [64]. The study did not investigate whether this tendency towards shorter time to treatment 

had prognostic impact for the patients.  

The third Swedish study aimed to evaluate compliance to the workflow and the accuracy of recommended 

tests and examinations in the Swedish NSSC-CPP [65]. The study found low compliance to the workflow in 

primary care as 8% of the patients had completed the entire pathway. Still, the study suggested that since 

22% of patients referred to the NSSC-CPP turned out to have cancer, primary care (GPs) managed well to 

identify these patients [65].     

Findings from these three Swedish studies indicate that the Swedish NSSC-CPPP might have been 

implemented with geographical variations and that not much evidence on patient prognostic outcomes of 

the NSSC-CPP exists.  

In the United Kingdom(UK), with inspiration from the Danish NSSC-CPP, the Accelerate Coordinate Evaluate 

(ACE) Programme was initiated in two waves in 2014 [66, 67]. The first wave (August 2014 to March 2018) 

comprised 60 projects aiming to evaluate local initiatives to develop a national body of evidence to inform 

cancer commissioning. Based on this, wave 2 (August 2014 to April 2019) included five projects with ten 

operational multidisciplinary diagnostic centres (MDC) also referred to as Rapid Diagnostic Centres (RDCs) 

(corresponding to the Danish diagnostic units) (Airedale, Greater Manchester (×2), Leeds, London (×5) and 

Oxford) [68]. All projects focused on the development of a pilot pathway for patients with non-specific 

symptoms but designed the pathway to reflect local healthcare systems and clinical priorities. This resulted 

in ten pilot sites deferring, according to referral criteria, filter tests and diagnostic approaches. Similar, two 

sites were introduced in Wales in 2017 [69].  

Some UK Rapid Diagnostic Centres (RDCs) have since published their outcomes with conversion rates 

between 7% and 12% [69-72] which is lower compared to studies within the Nordic countries (11-20%) [38, 

46, 47, 50, 52, 61]. All pilot sites agreed to a common dataset to ensure that activity and impact could be 

assessed and evaluated at a programme level [66]. Although measures were taken at a programme level to 

support data consistency and completeness, variation in data interpretation and formatting was created and 

data were not completed across pilot sites [70]. Data items concerning: ‘performance status’, ‘comorbidity’, 
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‘number of primary care consultations’ and ‘symptom duration’ were classified as ‘unknown’ in 

approximately one-third of the data [70]. 

Thereby, it seems that despite of the comprehensive set-up of the ACE programme, the UK faces similar 

challenges as Denmark, Norway, and Sweden in measuring, evaluating, and comparing the outcomes of the 

NSSC-CPP. Nevertheless, results from ACE have informed the national development and implementation of 

rapid diagnostic centres in the UK as part of the NHS Long Term Plan [73].     

The section above introduces how Sweden, Norway, and the UK have taken inspiration from the Danish NSSC-

CPP model and have implemented similar pathways, although evidence on the outcomes of these 

implementations is sparse.    

        

Early diagnosis of cancer and its challenges  

In the media, the public and among health professionals and researchers the term ‘early diagnosis of cancer’ 

is commonly used when referring to the most beneficial tool to target cancer. But what is early diagnosis of 

cancer and how can it be measured? The following section will deal with these two questions while using a 

systematic review on the effect of time to cancer diagnosis and treatment as an example [74]. 

In research, the lack of a clear definition of early diagnosis has resulted in interpretations and conclusions 

based on different objects. In an attempt to meet this challenge, Weller and colleagues produced  guidance 

and a checklist for researchers within (what they term) early cancer diagnosis research [75]. To facilitate a 

standardised and uniform definition and reporting of studies in this area, they proposed a definition using 

different time intervals, ranging from first symptom to start of treatment (see Figure 1). 
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Figure 1 Intervals from first symptom to treatment  

Source: “Figure 2 An illustration of the overall milestones and time intervals in the route from first symptom until start 
of treatment” by Weller et. al 2012 [75] is licensed under CC BY 4.0 as a modified version of Olesen et. al 2009 [76]  

Despite the authors’ attempt to standardise the definition, a systematic review from 2015 found that 15 

different intervals were reported in the included studies [74]. This indeed challenged the interpretation and 

comparison of these studies’ results [74].  

Figure 1 presented above might seem appealing in defining intervals from symptom to treatment, it does 

not, however, solve the problem of estimating the possible effect of these intervals according to relevant 

outcomes. Still, more studies have used the different intervals as outcomes [64, 77, 78]. These studies can 

conclude on the length of the interval but not on patient prognostic outcomes, as the diagnostic interval 

represents surrogate outcome of prognosis only. Choosing the most valid outcome measure is crucial in early 

cancer diagnosis research. With reference to the systematic review [74], outcome measures were 

predominantly retrospectively collected reviews of medical records (using a variety of the following: clinical, 

pathological, histological and imaging), and cancer registries [74]. Patient Reported Outcome Measures 

(PROMs) were used for studies with psychological outcomes and most studies used various measures of 

survival, mortality and/or stage as outcomes. As with the 15 different intervals, these variations in outcomes 

challenge the comparison of studies. One popular outcome in early cancer diagnosis research is survival, 

which is a problematic outcome as it introduces the risk of lead and length time bias [79-81]. Because survival 

is measured as the time from diagnosis until death, any effort that advances the time of diagnosis without 
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changing the time of death will increase ‘survival’ but not the lifespan of the individual — which is the lead 

time bias [82, 83]. Length time bias refers to the phenomenon where more slowly growing tumours may have 

a longer pre-symptomatic detectable period and will therefore be more likely to be detected [83]. 

Therefore, mortality is a more valid and suitable outcome in the context of screening or early detection of 

cancer where the patient, by default in the design of the intervention, is diagnosed at an earlier time in life. 

Survival and mortality are not the same outcomes, which should be noted when evaluating studies using 

these outcomes interchangeably.           

To meet the challenge of not just detecting cancer earlier in time, but at a localised stage, some studies have 

investigated the association between different time intervals and stage of cancer diagnosis [84, 85]. The 

rationale is that diagnosing cancer at localised stage promises potential curative treatment options and 

better prognosis for the patient. However, due to different definitions in the literature, ‘early stage’ and 

‘localised stage’ have often been used interchangeably representing different objects. Earlier diagnosis can 

be defined as detection of cancer at lower tumour stage (localised stage). However, sometimes studies use 

early-stage cancers when describing patients whose cancers have been detected earlier in life, but not 

necessarily in a less advanced tumour stage. Caution must be urged when assessing and interpreting studies 

using phrases about early cancer diagnosis.      

Moreover, when applying tumour stage as outcome, one should be aware of whether the study reports on 

absolute or relative stage-shift. An intervention that increases the detection of localised tumour stage 

cancers without decreasing advance stage cancers indicates that the intervention is successful in detecting 

more cancers, but as it cannot decrease advanced stage, these are likely to be overdiagnosed [86]. “Broadly, 

overdiagnosis means making people patients unnecessarily, by identifying problems that were never going to 

cause them harm or by medicalizing ordinary life experiences through expanded definitions of diseases” [87]; 

or, to put it another way: detecting cancer that would never cause symptoms or premature death [88]. 

By now, we have mentioned that early cancer diagnosis research is challenged by the different approaches 

in choosing, interpreting and comparing exposure and outcome variables. Even so, this is not the end; other 

epidemiological and scientific challenges will be presented in the following.      

One epidemiological issue when investigating the effect of diagnostic intervals on cancer outcomes is the 

waiting time paradox [89]. This occurs when the shortest diagnostic interval is found in patients with the 

worst prognosis, leading to the misleading conclusion that a short diagnostic interval is harmful. Instead, this 

might mean that these patients have advanced disease and a more biologically aggressive type of cancer, 

which results in a fast referral to cancer treatment. This is also referred to as confounding by severity [90]. 

18



 
 
 

Thereby, the patients’ disease severity should be considered a potential confounder as it tends to correlate 

with both the exposure (e.g. the diagnostic interval) and the outcome variable (e.g. tumour stage). Such 

confounders are challenging to adjust for in observational studies and they introduce the risk of residual 

confounding. Current evidence in early cancer diagnosis research is mainly based on retrospective 

observational data. This is partly due to the limitations of performing RCTs in this setting – diagnose or treat 

some patients later than others – which would be problematic from an ethical perspective.  

A second epidemiological issue is that cancer diagnostics and treatment do not exist in a vacuum but are 

influenced by political decisions, societal and technological developments. A PhD project by Jensen from 

2015 investigated the impact of the introduction of the CPPs on the diagnostic interval and tumour stage 

using three cohorts of patients with incident cancer before (2004/05), during (2007/08), and after (2010) CPP 

implementation in Denmark [91, 92]. The project found that the diagnostic interval was shorter after CPP 

implementation but no favourable development in tumour stage across the time of CPP implementation 

could be observed [91]. The largest difference in diagnostic interval was seen from before to the period just 

prior to, and during the beginning of CPP implementation [77]. One could have assumed that the largest 

difference, and thereby the shortest interval, would be after CPP implementation. However, immediately 

prior to CPP implementation, there was a change in clinical practice and healthcare investments which 

included a major expansion of radiotherapy facilities, which is likely to have had an impact on the diagnostic 

interval [77]. It is questionable, therefore, whether the lower diagnostic interval can be fully ascribed to CPP 

implementation. This example clearly demonstrates how even a thought-out study design using historical 

cohorts is challenged by concurrent but separate political decisions and technological developments when 

aiming to investigate the effects of the introduction of CPPs.    

A third issue in early cancer diagnosis research is how cancer is often referred to as ONE disease, not only in 

the media and with the public, but also in research. Importantly, tumour biology, growth and aetiology are 

much more complex, both within the organ-specific tumour and between different cancer types. I believe 

the following quote cited by Welch strongly explains this complexity [93]:  

“In clinical practice to say that a person has cancer gives as little information about the possible course of his 

disease as to say that he has an infection. There are dangerous infections that may be fatal and there are 

harmless infections that are self-limited or may disappear. The same is true of cancers. Cancer is not a single 

entity. It is a broad spectrum of diseases related to each other only in name.” [93] 

That cancer is not a single entity can be seen from a Danish study comparing the size of head and neck cancers 

at the time of diagnosis with the size at the start of treatment [94]. The authors found that 38 out of 61 
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tumours grew, but the growth varied between 6-495% [94]. These large variations in tumour growth, within 

the same cancer type, exemplify the complexity of tumour biology and that early cancer diagnosis is not 

enough to improve prognostic outcomes for all patients with cancer. Thereby, we still, need to identify the 

tumours that may benefit the most from being diagnosed in at less advanced stage [95]. The complexity of 

tumour growth is further illustrated in Figure 2 [88].  

Figure 2 Heterogeneity in cancer progression 

Source: “Figure 1. Heterogeneity of cancer progression” by Welch and Black with modifications [88] is used by permission 
of Oxford University Press. 

As shown in Figure 2, some cancers grow fast and the window from symptoms to treatment might be so 

short that treatment before death is not possible (A). Other cancers grow slowly and will, after many years, 

lead to symptoms and death. Some of these might benefit from timely diagnosis and adequate treatment 

(B). With very slow growing tumours the patient will die of other causes before the cancer is large enough to 

produce symptoms (C). Finally, cancers might meet the pathological definition of cancer but never grow to 

cause symptoms (D). Alternatively, they may grow and then regress (E) [88]. Therefore, C+D+E are likely to 

be overdiagnosed if investigated for potential cancer: a diagnosis of cancer that would not have caused 

symptoms in the patients’ lifetimes [87, 96-99].  

With the notion of different growth rates within and between cancer types, it seems obvious that researchers 

must be careful when studying cancer as ONE disease as this definition seems inappropriate even within the 

same cancer type. Surprisingly, this is still a popular tendency within research. For example, a recent study 

by Harris and colleagues estimated survival rates for lung, ovarian, breast and colorectal cancer and reported 

ONE total 1-year relative survival rate covering all these four cancers together [100]. Further, they compared 

these rates across European countries [100]. This design does not consider: the different tumour 

characteristics, the proportion of cancers at each of the identified cancer types, cancer mortality across 
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countries, the different healthcare systems in the countries, nor does it account for lead-time bias. Thereby, 

interpreting, comparing or even using these estimates is indeed challenging.  

For a long time, early diagnosis and treatment has been presented as the weapon to battle cancer, and one 

of the main foci in the Danish government’s cancer plans has been to detect cancer early and reduce waiting 

times [20, 26, 101]. From the descriptions of important factors above, the focus on time is not well supported 

by epidemiological evidence and the current evidence is challenged methodologically. This is not to say that 

time is not a potentially important prognostic factor in cancer diagnostics, but more to draw attention to the 

fact that it is very difficult to determine the size of the effect, and that other important factors might have 

been overlooked while focusing on early cancer diagnosis, only. The following section will describe some of 

these other factors.   

 

Potential unintended harms of early cancer diagnosis  

Interestingly, the harms of early cancer diagnosis have not received much attention in research. This is 

probably because unintended harm is not part of the normative narrative about cancer diagnostics. How can 

it be harmful to detect cancer early? Harms include psychosocial consequences, which in this context we 

define as consequences that are formed in the dynamic interplay between individuals and culture, and 

thereby include social, psychological and behavioural dimensions of illness [102]. These can be related to 

waiting for test results, cancer worries or other burdensome thoughts and experiences regarding the 

diagnostic work-up. This has not been investigated in the context of the NSSC-CPP but in relation to screening 

programmes, where research indicates that screening for cancer can cause short and, at times, long-term 

negative psychosocial consequences [103-107]. 

Another potential harm is overdiagnosis but no studies have examined overdiagnosis in patients referred to 

the Danish NSSC-CPP. Thereby, we do not know the size of this potential harm. Overdiagnosis might seem 

inappropriate in this setting, as patients in the NSSC-CPP are often referred based on symptoms. However, 

these symptoms might not be associated with the diagnosis they eventually receive. Also, a Swedish study 

found that unexplained abnormal test results was the most common reason for referral to the Swedish NSSC-

CPP [65], indicating that patients may not necessarily experience any symptoms. Thereby, it can be relevant 

to consider overdiagnosis in the context of the NSSC-CPP due to the risk of incidental findings, which will be 

further elaborated on in the next section.  

A potential driver for overdiagnosis is the increased use of CT scans within the NSSC-CPP setting. 

Internationally, the use of radiological tests such as X-rays, CT scans and MRI scans has continually increased 
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[108, 109]. In Denmark, the total number of CT scans has increased by 33% from 2013-2018 [110]. Denmark 

has a population of about 6 million citizens, and about 1 million CT scans are performed each year in Denmark 

[110]. The increase is partly due to more scans being performed on patients with cancer, and due to increased 

investigations of suspicions of cancer [111]. CT scans have proven to be very effective in cancer care. They 

are not only used in the diagnostic work-up, but also to identify suitable places for biopsy, to plan radiation 

therapy, to examine the effect of treatment during a treatment period, and to check for new cancer growth 

in the surveillance phase of the cancer trajectory. Despite the advantages, there are a number of negative 

consequences of the increased use of CT scans, including increased healthcare expenditures, exposure to 

radiation and incidental findings. Sometimes named “incidentalomas”, these are incidental imaging findings 

diagnosed in an apparently healthy asymptomatic person or symptomatic patient undergoing imaging for an 

unrelated reason [112].    

To our knowledge, only one study has investigated incidentalomas in the context of the NSSC-CPP [113]. This 

study is based on data from Oxfordshire’s Suspected CANcer (SCAN) referral pathway [71] which is a UK 

version of the Danish NSSC-CPP [113]. These researchers found that of 1034 included patients referred to 

the SCAN-pathway, 115 (11%) received a diagnosis of cancer and 987 (95%) of the total cohort had at least 

one additional finding reported [113]. Of the incidental findings, 140 (14%) were considered clinically 

significant, and 847 (82% of total cohort) had findings that were not considered clinically significant. In 75 

cases (7%), ongoing surveillance was required for an abnormality, for example for pulmonary nodules [113]. 

In patients that did not receive a diagnosis of cancer, 330 (32%) had further investigations, which for 301 

(29%) were normal or non-significant. For these people, incidental findings might cause more harm than good 

as they undergo subsequent investigations that do not necessarily yield any benefit to them. However, 

incidentalomas are often not investigated in studies interested in early cancer diagnosis, or they are 

downplayed, due to the number of cancer diagnoses and significant non-cancer findings. 

Thus, diagnostic testing may expose some patients to needless risk and, in addition, generate unwarranted 

costs. Of course, incidental findings can result in beneficial outcomes, such as decreased mortality and 

morbidity, in situations where they cause the patient to receive treatment that improves their prognosis. 

However, it seems fair to assume that the increased use of CT scans in the context of NSSC-CPPs will lead to 

an increase in the incidence of incidentalomas and thereby an increased risk of overdiagnosis.  

This section has provided a window into some of the dilemmas in early cancer diagnosis research which are 

relevant to consider as they are relevant for the NSSC-CPP context. We applied the review by Neal and 

colleagues because it exemplified some of the issues, we wanted to emphasise in early cancer diagnosis 

research. We wanted to emphasise that the picture is much more complicated and that care should be taken 
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of the nuances of cancer aetiology and epidemiology because early cancer initiatives have the potential to 

be both beneficial and harmful at the same time.  

 

The social and cultural dimensions of symptoms  

The following section presents how symptoms can be defined, constructed, and given meaning to within the 

scholarship of medical anthropology. It is outside the scope of this thesis to investigate this perspective and 

literature in depth, but hopefully this description will provide the reader with ideas about symptoms which 

might challenge previous understandings of symptoms as part of the NSSC-CPP.   

An underlying assumption behind the NSSC-CCP guidelines is that symptoms are objects to be identified, first 

by patients and then by clinicians. From this biomedical perspective a symptom is the epiphenomenon of an 

underlying pathology [114]. In this paradigm, a symptom can be seen as an index for diagnosis used by 

clinicians to establish a particular illness or disease [114]. The underlying aim is not simply to establish a 

diagnosis, but to discover the causes of these symptoms (aetiology) and the pathway that leads from 

aetiology to symptoms (pathogenesis). In this biomedical paradigm, there is the notion of a ‘real’ relation 

between the internal object and the symptom. The symptom is thereby regulated to use as an example of a 

natural sign, for example as a cough became a sign of tuberculosis [114]. Also within this biomedical 

paradigm, there is the notion of objective and subjective findings which must be separated [115]. For 

example, tiredness is the (subjective) symptom the patient experiences, while pallor might be the (objective) 

finding the doctor observes in the same patient [115]. That the information is objective does not mean that 

it is worth more or less in the diagnostic process, but the objective and subjective are separated and thus 

complementary pieces of information [115].  

This biomedical understanding of a real relation between the internal object and the sign/symptom has been 

criticised by semioticians and medical anthropologists as, in their opinion, it leaves little room for an adaptive 

learning body [116-118]. Kathryn Staiano-Ross refers to the symptom as a biocultural event, meaning that 

the symptom is subject to cultural construction, both by the patient and by the health professional [116]. To 

Staiano-Ross, symptoms should be understood as complex social, cultural and biological events of which the 

perceived symptom for example –  pain – may represent one brief moment in the organism’s life, a transitory 

intrusion, intended to carry a message, but perhaps not the message as interpreted or intended [116]. 

Within this approach some researchers have been interested in how symptoms are constructed – how they 

come into being [117, 118]. Hay differentiates between sensations and symptoms: “A sensation is embodied; 
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it is felt experience. By contrast, a symptom is a constructed and socially informed cognitive interpretation 

that indexes but is not itself an embodied sensation”[117]. Hay writes that the interpretation of sensations is 

always tentative, conditional on further cultural information regarding whether the sensation should be 

constructed into a symptom. “Sensations never start as symptoms. They only become symptoms posthoc, 

after an interpretation that they are abnormal” [117]. Symptoms are thereby created in an continuous 

feedback relationship in which a specific cultural, historical, political or social context contributes to different 

expectations that influence when and if bodily sensations are interpreted as symptoms [119]. This way of 

interpreting sensations and symptoms can be linked to Margaret Lock’s concept of local biologies which is: 

“the way in which biological and social processes are inseparably entangled over time, resulting in human 

biological difference – difference that may or may not be subjectively discernible by individuals” [120]. This 

perspective has been applied by researchers within medical anthropology to elaborate on how and when 

different bodies interpret sensations as symptoms and perform different healthcare seeking practices [121-

124]. For example, an ethnographic study analysed experiences of sensations in people living in a socially 

deprived suburban neighbourhood in Denmark [124]. They found that local biologies provided people from 

lower social groups with points of departure for seeking care, which may be different from those of more 

privileged socioeconomic groups [124]. It can be argued that economic inequality and socio-political 

structures produce not only health inequalities but also different bodies [124, 125]. The study grouped 

people into social class, which included low education levels, being tenants in public housing as well as being 

outside the labour force [124]. This might be too simple a categorisation when examining social inequality in 

health. Jønsson, an anthropologist doing research within social health inequality, shows how the stereotype 

of being a victim of health inequity is presented in public discourse in a very unattractive way, sometimes 

leading to particular agency, which leads to poorer treatment outcomes for these individuals [126]. Jønsson 

refers to the concept of ‘subjective health inequity’ as the feeling of inequity people might experience in their 

encounter with our understanding of the healthcare system. Structural health inequities have a part in this 

feeling, but the feeling is, in fact, subjective and is not dependent on social status [126].    

This is not to say that researchers cannot categorise people when examining them, but that categorisation is 

not ‘free’, it comes with the risk of stigma which might have negative health consequences for some. Ian 

Hacking refers to ‘making up people’ when social change creates new categories of people who 

spontaneously come to fit these categories [127].          

Returning to Lock, humans are unique with respect to both their genomes and lived experience, and these 

aspects are not included when we categorise people into, for example, social groups. Many biological 

processes affect us all – e.g. pain. However, individualised embodied experience of this sensation is inevitably 
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contingent due to local biologies, language usage, and the social, environmental and political context in which 

individuals live.   

The concept of local biologies is important to this thesis as it challenge the way symptoms have often been 

defined within early cancer diagnosis research – symptoms as they first emerge in patients, then as objects 

to be identified by a clinician. By seeing the body as subject to endless change in a continual interaction of 

biological and social processes across time and space we do not simply ask – is this a symptom of potential 

cancer? but we express curiosity about bodily experiences to whom and when? We reflect that bodily 

experiences are constantly changing due to the evolutionary, environmental, historical, cultural, medically 

induced and individual contexts in which we, with our culturally informed knowledge and expectations and 

our social context, are a part.     

Interestingly, the notion of local biologies is not considered in today’s healthcare sector regarding early 

cancer diagnostics. Going back to the guidelines for the NSSC-CPP, some symptoms are listed, such as weight 

loss, fatigue etc. which, if they are newly emerged, demand individual identification and legitimate medical 

action[128]. This holds to the premise of a standardised body which is free of symptoms up until the moment 

they emerge, then they become objects to be interpreted as symptoms and responded to by the individual. 

However, more ethnographic studies within the field of early cancer diagnostics indicates that bodies are not 

restricted to this linear process [121, 129-131]. For example, in an ethnographic study by Merrild, a study 

participant, George, an unemployed manual worker, coughed during the entire one-year fieldwork period 

[124]. When he was encouraged to write a symptom diary he did not mention coughing at all [124]. The 

authors argue that the cough was filtered out, albeit not in a physical sense, indicating that bodies are 

situated in their local entanglements of physiology and social context, and that the meanings of sensations 

are tied to physical and social circumstances [124]. George might have been coughing for twenty years, so at 

what point and how is he to interpret coughing as a symptom of potential cancer? The premise of a 

standardised body free of symptoms does not apply to George. Using the concept of containment by Angelo 

Alonzo, George might be able to contain the experience of coughing as part of his everyday life [132]. 

Coughing is not interpreted as a potential sign of cancer. To Alonzo “Containment can be said to occur if body 

state deviations and normal processes can be kept at the level of a side involvement, definitional and 

participatory in order to sustain the integrity of the situation for the individual and others”. Containing 

symptoms, therefore, includes both the individual’s assessment of their own bodily, psychological and social 

condition but also the situational expectancies, either as a part of bodily background and/or from 

participation in previous situations. Again, the individual embodiment of sensations is crucial in 

understanding why some people contain symptoms which other people experience as disease.  
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Today in most western societies, people are encouraged by health campaigns and screening programmes to 

interpret their bodily sensations as potential symptoms and thereby to anticipate disease even before it is 

there.  

Adams and colleagues have emphasised how anticipation pervades the ways we think about, feel and address 

our contemporary problems [133]. By new biomedical technologies, disease itself has been pushed back to 

predictive ‘virtual pathologies’ identified as diagnostic risk signs probabilistically linked to symptoms that are 

made real in the predictive moment of now [133]. We are living as subjects in the domain of not-yet, and see 

anticipation as both opportunity and tyranny [133]. In their study on newborn genomics screening, 

Timmermans and Buchbinder describe how people are trapped between a state of sickness and a state of 

health characterised by uncertainty about potential disease [134]. The use of technologies such as genomic 

screening is, in this sense, a strategy for avoidance of surprise, uncertainty and unpreparedness, but it is also 

a strategy that keeps uncertainty on the table. Screening technologies and testing often do not provide a 

clear answer – disease or no disease – but introduce spirals of uncertainties that call for additional testing 

[135]. The notion that the future can, and therefore must, be anticipated is increasingly commonplace in 

clinical biomedicine. This has led to optimisation as the moral responsibility of citizens to stay informed about 

possible futures and to secure their ‘best possible futures’; preparedness as living in ‘preparation for’ 

potential trauma [133].  

An American survey-study investigated the public’s enthusiasm for early cancer detection [136]. They 

included 500 participants eligible for screening but with no previous cancer history. Participants were asked 

to judge whether a 55-year-old woman, in average health, would be “irresponsible” if she did not participate 

in mammography screening. 375 participants (75%) said that she would be irresponsible. It seems like one 

cannot care for one’s own health by ignoring or not wanting to anticipate the future. Thereby, a lot of 

pressure and responsibility is placed on the individual as optimisation means not only maximising one’s 

chances for the best possible future, but also that the pursuit of the ‘best possible’ is legitimately infinite in 

its scope and is always ongoing [133].  

In the current health paradigm, when aiming to detect cancer as early as possible, pressure is on the 

individual to correctly interpret bodily sensations as symptoms, while at the same time not ‘wasting 

resources’ by overusing the healthcare system. Thereafter, the individual is expected to handle the possible 

estimation of cancer risk or waiting time for further investigation while continuing with their usual 

responsibilities in life. According to The Danish Health Act, patients have the right to refuse information about 

current health and treatment status and about diseases that may occur later in life [137]. Still, it could be 
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argued whether this right can be practiced in our current health paradigm where individuals are expected to 

anticipate the future.   

I hope the reader can follow that I included this section to challenge the description of symptoms as real 

objects to be observed, interpreted and acted on in the same way by all of us – as symptoms that are there 

or not there. Instead, this section has presented ‘symptoms’ as complex social and cultural events created in 

a feedback relationship in which a specific cultural, historical, political or social context contributes to when 

and if bodily sensations are interpreted as symptoms.  

The NSSC-CPP is initiated when the suspicion of cancer or other serious disease is raised based on non-specific 

symptoms. As this thesis is interested in the NSSC-CPP, we found it essential in this background section to 

provide aspects of how symptoms can be understood and are given meaning to from different perspectives. 

I hope this might also enable the reader to interpret the following studies within this thesis considering 

different perspectives on symptoms.  
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Aim of the thesis  

This thesis was initiated based on a critique of the NSSC-CPP in Region Zealand [7] and, therefore, the overall 

aim is to investigate if the organisation of the NSSC-CPP in Region Zealand has resulted in worse patient 

prognostic outcomes than in the other regions in Denmark. 

To answer this question, we used four different designs and perspectives which are mirrored in the specific 

aim of each study provided below:  

1. The Questionnaire study: to investigate the NSSC-CPP in order to describe organisational and clinical 

practice similarities and differences in the diagnostic work-up of suspected cancer in Denmark. 

2. The Cohort study: 1) to analyse how a CT scan referred from GP or hospital is followed by OS-CPPs 

and NSSC-CPPs and 2) to analyse, the diagnostic outcomes of these two CT-groups at six months and 

mortality one year after CT scan. Both aims analysed at a nationally and regionally level. 

3. The Case-control study: to compare the occurrence of colon cancer and risk of non-localised cancer 

stage between patients with initial diagnostic work-up initiated by GP (GP paradigm) and hospital 

(hospital paradigm).  

4. The Qualitative study: to investigate how the NSSC-CPP is experienced by patients, with a specific 

focus on their perceptions of symptoms and their thoughts on being worried about cancer during 

and after being in the NSSC-CPP, and as part of their everyday lives.  
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CHAPTER 2: THE PROCESS  

The Process includes a description and discussion of methods for each specific study. The chapter is meant 

to supplement the discussion of methods within each article presented in the next chapter.  

Study 1 The Questionnaire Study  

Presentation and discussion of methods  

In study 1, we developed a questionnaire targeting diagnostic units in Denmark. This method and the overall 

design of study 1 will be described and discussed in the following.  

Development of questionnaire  

The overall aim of study 1 was to describe the implementation of the NSSC-CPP across diagnostic units in 

Denmark with a focus on organisational and clinical practices. Therefore, we developed a questionnaire 

targeting healthcare professionals working in the diagnostic units in Denmark. A challenge from the 

beginning was - where to send the questionnaire? Where are the diagnostic units located, and how many do 

we have in Denmark? There were no answers to these questions when I started this PhD project, which was 

surprising. This first study, therefore, was also about calling hospitals across regions in Denmark and asking 

for the departments that managed patients with non-specific symptoms. In some places, this work belonged 

to a diagnostic unit (some places called it a diagnostic centre); in other places it was an integrated part of 

other, existing hospital departments. One hospital doctor told me that more than one hospital collaborated 

on this patient group. Therefore, in some cases, it made no sense to mark one place on a map and call it a 

diagnostic unit. Although the doctor’s argumentation was reasonable, I marked the place where the largest 

part of the diagnostic work-up was happening and after talking to all the diagnostic units across the country, 

I concluded that at that time we had 21 diagnostic units in Denmark and it was to these 21 units that we sent 

the questionnaire.   

The first draft of the questionnaire was based on a thorough process which included reviewing all published 

scientific literature, documents, reports, evaluations, and both national and local guidelines for the Danish 

NSSC-CPP, as well as hospitals’ webpages and sundhed.dk (a Danish website published by the Danish Health 

Ministry). Still, as the organisation of the NSSC-CPPs is not well studied in Denmark, we arranged a meeting 

to kick-start the sharing of experiences and discussions of the topic. We invited participants with different 

professional backgrounds including administrative workers, GPs, health professionals working in the 

diagnostic units and researchers all working within the field of CPPs. Forty participants representing 

diagnostic units from all five regions in Denmark were present at this meeting in February 2019. In this 

setting, we tested the relevance of items in the first draft of the questionnaire applying a modified version 
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of the think-aloud test [138]. This included, first, asking all participants to complete a paper version of the 

questionnaire. Second, each item was read aloud by one of the facilitators, and participants were encouraged 

to comment on the content, relevance and the wording of the items. The focus group session lasted 

approximately one hour, it was audio-recorded, and comments and reflections were taken during the 

session. Based on the focus group session, the first draft of the questionnaire was revised, and items were 

added. At that meeting, we also invited participants to start a learning network, which was later initiated and 

today, facilitates annual meetings to share experiences and challenges of working with patients who have 

non-specific symptoms of cancer.          

To gain more knowledge about the context and setting of the NSSC-CPPs, and to further refine the 

questionnaire, I visited six of the 21 diagnostic units from four of the five health care regions in Denmark. At 

three of the units, I followed the daily procedure, which included observing doctor-patient conversations and 

medical investigations. At the other three units, I talked to the health professionals about the content of the 

revised questionnaire. Based on the hospital visits, the questionnaire was further revised. Thereafter, the 

questionnaire was transformed into an electronic version and distributed by the online platform SurveyXact. 

This electronic version was further tested by a health professional working in a diagnostic unit to test for 

content and layout. All this added to the final version of the questionnaire which included 26 items with both 

open- and closed-ended items (Article I, Appendix 1). The questionnaire was sent by e-mail in May 2019 to 

one contact person from each of the 21 diagnostic units in Denmark (doctors, nurses and medical secretaries 

working in the diagnostic unit). The contact person was chosen based on their engagement in the previous 

meeting or because they were listed as the contact person for the diagnostic unit on the hospital’s webpage. 

Telephone and e-mail reminders for questionnaire responses were sent in June and July 2019. 

Strengths and limitations  

A strength of this study was the comprehensive development of the questionnaire. The health professionals 

working in the diagnostic units were involved from the beginning, not only in commenting on a final version 

of the questionnaire, but also in the questionnaire progress, as items were added based on their comments 

and items were revised when they were not applicable to all diagnostic units. We believe that this level of 

target group involvement resulted in our 100% response rate. Further, the questionnaire was tested, and 

revised, multiple times in an iterative process based on phone calls, interviews and visits to the diagnostic 

units. Even though the visits and discussions with health professionals were not formalised into recorded 

interviews or field notes, as in qualitative research, they contributed to my knowledge about how a day in a 

diagnostic unit unfolds, and how it differs between the diagnostic units I visited. Also, when later meeting 

the health professionals at conferences or in other professional contexts, I had a better understanding of 
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their arguments and challenges. As these visits and discussions were early on in the process of working on 

my PhD, they had an impact on all the studies and research processes that followed.   

It can be viewed as a limitation of this study that only one person from each diagnostic unit completed the 

questionnaire. Even though participants were chosen based on their knowledge of everyday practice in each 

diagnostic unit, it could be that other health professionals working in the same unit may not have agreed 

with the given responses. However, phone calls and visits to the diagnostic units ensured that any potential 

major misunderstandings were acknowledged. Furthermore, the questionnaire included many free-text 

options, which enabled participants to elaborate on their responses and add nuances not covered by the 

questions, which they did.  

Also, the participants’ answers were based on their own experiences in the diagnostic units. For the questions 

about capacity and percentages of referrals rejected, it would have been beneficial to track and compare 

these answers with the Danish registries. Further, the diagnostic units are continuously changing in their use 

of diagnostic tests, multidisciplinary team conferences, and to which department in the hospital they are 

located. This makes the diagnostic units a challenging research field if one wants to predict more than a cross-

sectional perspective. Consequently, the results from the questionnaire represent a snapshot of the current 

practice. Still, this was a necessary starting point for the overall project. Also, the Danish Health Authority 

revised the guidelines for the NSSC-CPP in 2022, after this study was published. We don’t yet know how (or 

if) this revision has impacted on the organisation and practice of the diagnostic units in Denmark.  

 

Study 2 The Cohort Study  

Presentation and discussion of methods  

The following section presents the methods used in study 2 and a discussion of them. This section is intended 

to supplement the discussion of methods in the published version of the study included in the next chapter.   

Study design 

In this study we wanted to investigate whether the different ways of organising the NSSC-CPPs, revealed in 

study 1, had an impact on the subsequent use of CPPs and selected patient prognostic outcomes.  

However, as the study design for study 2 is not straightforward, we will start this section with some 

clarification of the choices made before presenting the study in detail.  
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A straightforward approach could have been to follow all patients initiating a NSSC-CPP in each diagnostic 

unit within a certain period and then estimate the risk of selected outcomes using Danish registries, which 

other studies have done [46, 47]. However, this design was not appropriate for the following reason.  

In study 1, we found that a NSSC-CPP does not follow the same procedures across the country. In some places 

the initial diagnostic work-up (often including a blood panel and a CT scan) is initiated by GPs (GP paradigm); 

and in other places this is done by diagnostic units in hospitals (hospital paradigm). However, when the initial 

step is performed by a GP, it is not registered as part of the NSSC-CPP. It is only if no diagnosis is made but 

cancer or other serious disease is still suspected that the patient can be referred to the diagnostic unit and 

the NSSC-CPP is registered as such. These two paradigms are exemplified in Figure 3 below. Thereby, it is not 

the same patient population entering the NSSC-CPP in areas where the GP paradigm operates, compared to 

areas that use the hospital paradigm. Therefore, for this study, we chose not to include all patients initiating 

a NSSC-CPP, but all patients having an initial CT scan. This choice reflects the fact that both GPs and diagnostic 

units perform the initial diagnostic work-up.   

Figure 3 Diagnostic work-up in the GP paradigm and hospital paradigm   
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Study population 

The study population consisted of all people with a relevant first CT scan between 1 January 2013 and 31 

December 2016. Non-relevant CT scans were defined as CT scans that most likely were not ordered with the 

purpose of detecting cancer onset, e.g. CT scans of shoulder, foot or ankle (Article II, Appendix 1). Individuals 

were included if they were 18 years or older at the time of their first CT scan (index CT) and did not have 

another relevant CT scan within one year before their index CT. Individuals with a cancer diagnosis within 

five years before index CT, and individuals completing a CPP within two years before index CT were excluded. 

This was due to the risk of including CT scans that were not part of an initial cancer diagnosis, but instead 

related to treatment or post-treatment cancer appointments. We excluded CT scans with no indication of 

place of referral and a mixed group referred from institutions, such as prisons, dentists etc.  

Outcomes  

Outcome variables were total number of CPPs (Organ Specific CPP [OS-CPP] and NSSC-CPP), non-cancer 

diagnoses, cancer diagnoses, and both total and cancer-specific mortality. Non-cancer diagnoses were based 

on a study identifying twenty groups of chronic diagnoses, based on the International Classification of 

Diseases 10th Revision (ICD-10) [139]. A common measure of chronic disease in epidemiological research is 

the Charlson’s Comorbidity Index (CCI) [140]. Still, we chose the disease groups identified by Loppenthin as 

they include different disease groups while at the same time excluding risk factors such as hypertension 

which, in our opinion, should not be treated as a morbidity. Cancer diagnoses were reported as the ten most 

common cancers, as well as all cancers combined, classified according to the ICD-10 codes. All cancer in this 

study was defined as C00-C97, except C44+C46 (non-melanoma skin cancer) as coded in the Danish Cancer 

Registry.  

Statistical analysis  

We applied chi-squared test to analyse potential baseline differences between CT scans referred by GPs and 

hospitals. The analysis regarding CPPs, diagnoses and mortality were performed with a multiple logistic 

regression model. We performed unadjusted and adjusted analyses where age, sex, country of origin, 

education, region of residence, affiliation to work market, cohabitation status, and non-cancer morbidity 

were included as covariates. Non-cancer morbidity was included as yes/no to each of the twenty 

comorbidities.  Our logistic regression model was suitable in this context as it enabled comparison between 

different CT groups (referred by GPs/hospitals) and Regions.  

Strengths and limitations 

A strength was the cohort study design as it: 1) allowed us to prospectively follow individuals from exposure 

to outcome; 2) established the time sequence of events, and 3) enabled inclusion of multiple outcomes.   
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First, a limitation of this design was that we included all CT scans even though we assumed some of them 

were not part of cancer diagnostic work-up. We tried to reduce this acknowledgement by excluding CT scans 

of ankle, shoulder etc. which we believed were unlikely to be related to cancer. Also, we excluded patients 

with a cancer diagnosis five years prior to index CT scan. This was to exclude patients who were having a CT 

scan as part of a surveillance programme. We excluded 30% of the total amount of CT scans as they were 

referred by a mix of institutions such as prisons, dentists etc. (8%), and because they did not have a registered 

place of referral (22%). When analysing these excluded groups, we found that they were less likely to be 

followed by a CPP than both the GP and the hospital-referred groups. Still, the missing information on place 

of referral for a CT scan is a limitation of this study and we do not know the cause for the missing data.  

The greatest concern related to the design of this study is the exposure variable (CT scan) as a proxy of 

potential initiation of diagnostic work up. In the research group, we had multiple discussion about the choice 

of CT scan without concluding on a better option when striving to answer our research question. 

Consequently, we were not able to conclude whether or not the initial diagnostic work-up performed by GPs 

(region Zealand model) leads to worse prognostic outcomes for patients than diagnostic work-up performed 

by hospitals which were the overall question of this PhD. Instead, and in line with the aim of this present 

study, we were able to analyse the regional flow from referral for CT scan to use of CPPs, diagnoses and 

mortality in the two groups (GP referrals and hospital referrals).  

Use of registries - the benefits and the pitfalls  

This study and the next (study 3 – the case control study) were based on the Danish registries presented in 

Box 1. In Denmark, we have numerous nationwide registers and because we can link them to each specific 

person living in Denmark, they provide valuable resources for epidemiological research. 
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Danish administrative registries have often been lauded as the best in the world due to nationwide coverage 

and linkage to the Civil Registration System [3, 141]. Despite the high-quality registry data in Denmark, we 

found some limitations relevant to the registration of CPPs. One outcome measure in study 2 was completing 

a CPP. In the Danish National Patient Registry, this is registered as: referral to diagnostic pathway (AFA01A); 

first consultation diagnostic work-up start (AFA01B), and diagnostic pathway ended (AFA01X). We chose to 

define the start of a CPP as the first consultation (AFA01B). In the data, we found records that did not have a 

start code (AFA01B) but only an end code (AFA01X). In these situations, we decided to create a fictitious 

‘start code’ 31 days before the end code. This was based on the assumption that an end code represents a 

Box 1: 

The Danish Civil Registration System (CRS) [1] was established in 1968 originally to collect tax from 

Danish residents. All people residing in Denmark are assigned a unique ten-digit Civil Personal Register 

(CPR) number which enables individual-level record linkage to all Danish registries [2]. The CRS 

contains individual information on the unique personal identification number, name, gender, date of 

birth, place of birth, citizenship, identity of parents and continuously updated information on vital 

status, place of residence and spouses [1].  

The Danish National Patient Registry (DNPR) [3] was established in 1977 and contains information on 

hospital admissions and visits at emergency departments and outpatient services at individual level. 

The Danish Cancer Registry (DCR) [4] was established in 1943 and includes mandatory reporting since 

1987. It contains records of all incident cancers in the Danish population. The DCR includes information 

about diagnoses (according to the ICD‐10), specifically date of diagnosis, tumour morphology and 

tumour stage at diagnosis, according to the tumour, node, metastasis (TNM) staging system. 

The Danish Register of Causes of Death [5] was established in 1875 and contains individual based data 

of all deaths among Danish residents dying in Denmark and causes of death are classified according to 

the ICD-10 codes. Since 1871, it has been mandatory by law to complete a death certificate in any case 

of death occurring in Denmark and corresponding to WHO’s rules, any death certificate shall state the 

underlying cause of death where contributory causes of death may also be stated [5].  

Statistics Denmark [6] is a governmental institution that collects and maintains population registries for 

statistical and scientific purposes. Statistics Denmark holds among other registries about education [8] 

and affiliation to the labour market [9] which were used in our studies. 
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completed pathway and that the missing start code was due to deficient registration. In our study, we created 

a fictitious start or end code in 31% (n=37,430) of the pathways we analysed. Interestingly, when the Danish 

Health Data Authority publishes reports about the CPPs, they only include pathways which are registered 

with both a start and an end date [142]. This might lead to different conclusions of the total number of CPPs 

performed in Denmark.  

 

Study 3 The Case-control Study  

Presentation and discussion of methods  

The following section presents the methods used in study 3 and a discussion of them. This section is intended 

to supplement the discussion of methods in the published version of the study included in the next chapter.   

The overall aim of this case-control study was to get closer to answering the overall question of this PhD - 

Does the organisation of the NSSC-CPP in Region Zealand result in worse patient prognostic outcomes than 

in the other regions in Denmark? 

Study 2 revealed important descriptions of the GPs and hospitals use of CT scans and CPPs, as well as patient 

prognostic outcomes, in the different Danish regions. However, a limitation was that we could not determine 

which CT scans were part of cancer work-up. To meet this challenge, we used a case-control approach in 

study 3. Here we examined patients with cancer, focusing on colon cancer. As all cases, by design, had cancer, 

we reduced the limitation of including CT scans that were not part of cancer work-up, at least in the case 

group. We included patients with a colon cancer diagnosis (cases) and a matched population without cancer 

(controls 1:10). As specified in article 3, we tracked back diagnostic activity six months prior to the colon 

cancer diagnosis date (index date) and allocated cases and controls into five predefined paradigms based on 

this diagnostic activity: Direct referral to abdominal CPP; Other activity; No activity; GP-initiated work-up, 

and Hospital-initiated work-up. As we were primarily interested in the GP paradigm and the hospital 

paradigm, these two were included in the analysis. Therefore, the aim of study 3 was to compare the 

occurrence of colon cancer between the GP paradigm and the hospital paradigm and, given a colon cancer 

diagnosis, to compare the risk of non-localised cancer stage between the GP paradigm and the hospital 

paradigm. 

Statistical analysis 

We used logistic regression to investigate two relationships: 1) between the paradigms and risk of cancer, 

and 2) between the paradigms and risk of non-localised versus localised stage of cancer. We calculated the 
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ORs considering different assumptions which are specified in article 3 (and briefly described in the following 

section). To investigate the sensitivity of our analyses with respect to the assumed fraction, and to illustrate 

the range of possible results, analyses for all 101x101=10,201 possible choices of fractions, 0% to 100%, were 

calculated; each based on a single bootstrap replicate [143]. 

Bootstrapping resamples the original dataset many times with replacement — for this study 1999 times. 

Thereby, some of the original records appear more than once while others may not be included at all. Each 

resampled dataset includes different combinations of the values that exist in the original dataset. Therefore, 

each resample has its own set of sample statistics, such as the mean, median and standard deviation, while 

at the same time having the same size as the original dataset.  From each resampled dataset we computed 

ORs for the two relationships described above. In these analyses, we adjusted for the potential confounders: 

age, sex, country of origin, education, affiliation to work market, cohabitation status, and non-cancer 

morbidity as we assumed they were associated with the exposure and outcome variable.  

We assumed that a fraction of included CT scans that was not accompanied by a CPP in the control group 

were not part of cancer diagnostics. Inquiry with GPs from two Danish regions and two radiological 

departments proposed that 70% to 90% of our included CT scans ordered, both from GPs and hospitals, were 

part of cancer diagnostics. This translated into 63.7% to 87.9% for the GP paradigm, and 68.7% to 89.6% for 

the hospital paradigm for the CT scans that were not accompanied by a CPP in the control group (for 

calculation see Article III, Appendix 3). 

Discussion of design   

A case-control approach is often applied because it allows researchers to study rare conditions or conditions 

with a long induction period which otherwise would require a large study population or a long follow-up 

period. By using this design, we reduced the limitation of including CT scans that were not related to cancer 

work-up. However, we also included controls that were free of cancer, but some of them were also recorded 

with a CT scan. We thereby needed to estimate the fraction of these CT scans that were part of cancer work-

up. Even though we discussed the possible fraction with GPs and two radiological departments in Denmark, 

we could not know the exact fraction. Therefore, the analysis in this study is performed using different 

assumptions. This approach can be criticised. By reducing the impact of one limitation, we were likely to 

introduce others. For example, to be more certain about the paradigms representing the GP initiated and 

hospital initiated NSSC-CPP modality, we narrowed the paradigms in this study compared to study 2. Thereby, 

we argue our estimates are more valid, but for a smaller group of people. Patients in the GP paradigm and 

the hospital paradigm in study 3 represent 23% of patients with colon cancer in the entire study population. 

An advantage of the design is that we included all patients with colon cancer and tracked back their diagnostic 
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activity. Thereby, we did not miss the cases of cancers that were not recorded with a CT scan prior to 

diagnosis. Instead, we were able to show the flow of diagnostic activities before diagnosis.  

For 20% of colon cancers in this study, the stage of cancer diagnosis was missing in the Danish Cancer Registry. 

This might bias our results and weakens the internal validity of the study as we do not have information on 

the causes (if any) for the missing registration. An overall issue in study 2+3 is the lack of a national 

registration system for GPs when initiating cancer diagnostic work-up based on non-specific symptoms. Thus, 

this is not a perfect design, but with the type of data we had in hand, we regarded it as the best possible 

design which can be viewed not as an ideal but a pragmatic approach.  

Study 4 The Qualitative Study  

Presentation and discussion of methods  

Quality in qualitative research  

In this section, I want to present and discuss the methods used in the fourth study of this PhD – the qualitative 

study. Initiating this section, I realised that I needed to take a step back and consider what constitutes high 

quality in qualitative research and how it can be discussed. One can argue that my previous publications 

should have prepared me to understand quality issues in qualitative research, but even though I had some 

preconceptions about what good quality is, yet I have never been very explicit about them [144-146]. 

Therefore, to enable a discussion of the methods used in the fourth study within this PhD, I will start the 

section by discussing some approaches to quality in qualitative research. Then I will use this discussion in my 

presentation of reflections on doing my own qualitative work.  

Quantitative approaches have been predominant in health care research. It was not until the late 1960s and 

early 1970s that anthropologists and sociologists began introducing qualitative research methods into the 

health care field [147]. Since then, qualitative papers and journals have increased within health care research. 

Still, there are long-standing tensions over the most appropriate means by which to evaluate qualitative 

research as there is no consensus on what constitutes high quality qualitative research [16, 148]. Many 

suggestions on how to evaluate qualitative research have been proposed [149-152] some of which will be 

discussed in the following section.           

In health research, quality has been assessed using checklists such as Consolidated Criteria for Reporting 

Qualitative Research (COREQ) [153], or Critical Appraisal Skills Programme (CASP) [154]. These checklists ask 

questions such as the researcher’s gender and a description of the sampling approach and sample size. 

Checklists have been criticised for following the logic of checklists developed for quantitative research 

purposes [155, 156]. Barbour has argued that although checklists can be useful to improve qualitative 
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research methods, overzealous and uncritical use can be counterproductive [155]. Barbour refers to the term 

“technical fixes” to describe how the use of checklists pays attention to specific techniques, such as purposive 

sampling, grounded theory, multiple coding, triangulation, and respondent validation, which will achieve 

little unless they are embedded in a broader understanding of the rationale and assumptions behind 

qualitative research [155]. Despite this critique, some journals require a completed checklist (e.g., COREQ in 

BMJ Open) is uploaded at the time of manuscript submission.    

Another attempt to assess quality in qualitative research is described by Lincoln and Guba who posit the 

importance of the trustworthiness of studies [157]. To Lincoln and Guba trustworthiness includes the criteria 

of credibility (confidence in the 'truth' of the findings), transferability (that the findings have applicability in 

other contexts), dependability (that the findings are consistent and could be repeated), and confirmability (a 

degree of neutrality or the extent to which the findings of a study are shaped by the respondents and not 

researcher bias, motivation, or interest) [157]. I suggest these criteria are produced within a positivistic 

epistemology, as findings should be consistent and represent the ‘truth’, leaving little room for dynamic 

knowledge constructed in social meetings. Thereby, it seems like the issue of quality in qualitative research 

is part of a much larger epistemological debate about the nature of the knowledge produced by qualitative 

research, whether its quality can legitimately be judged, and, if so, how? [158].  

Stige and colleagues suggest an evaluation agenda - EPICURE [159]. EPIC refers to the challenge of producing 

rich and substantive accounts based on engagement, processing, interpretation, and (self-) critique. CURE 

refers to the challenge of dealing with preconditions and consequences of research, with a focus on (social) 

critique, usefulness, relevance, and ethics [159]. The authors claim that, unlike fixed criteria in checklists, their 

evaluation agenda does not request consensus on ontological, epistemological or methodological issues but 

only consensus on what themes warrant discussion [159]. This, at first, seems appealing to me, however, I 

met some challenges when trying to evaluate my own qualitative work applying EPICURE.  

The authors argue that EPICURE can support discussions of themes which the involved partners agree upon 

but at the same time it does not request consensus on ontological, epistemological or methodological issues 

[159]. From this, I interpret that the authors suggest the existence of some common ideas about what good 

qualitative research is, and that we can succeed if we strive towards reaching them. I argue that this idea is 

embedded in a stable ontology where some predefined common rules can be said to count across time and 

space separated from the study context. EPICURE has the ambition to be inclusive of all scientific positions. 

Where it fails for me is in the promise of embracing pluralism while still being normative about common ideas 

about good qualitative research. Further, the authors write: “In order to avoid the researcher's situatedness 

becoming an unfortunate bias, where preconceived attitudes are confused with findings, a convincing level 
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of reflection is needed” [159]. This suggests that unfortunate bias introduced by the researcher is in fact 

‘there’ to be reduced, and that the researcher can differentiate between preconceived attitudes and findings 

and avoid the first by being reflective. However, within a social constructionist epistemology, it is not 

considered relevant to try to avoid the researcher’s situatedness in the interaction with the participant, as 

this is seen as an active role in knowledge construction. Of course, within this position the researcher will be 

reflective about their own preconceived attitudes in the research process, but it would not be perceived as 

bias, as long the researcher is aware of their own position and role in the study. From this constructivist 

perspective, quality is about whether the study contributes with relevant, interesting and convincing 

knowledge [13].           

By working with EPICURE I suggest that, even though the authors express their evaluation agenda as inclusive 

of all scientific positions, this tool is produced within an ontology that sets the frame for what constitutes 

high quality research, and thereby encourages the researcher to ask questions to increase good qualitative 

research within this frame. But these types of question might not be relevant to all qualitative studies.  

The literature discussed above suggests criteria which can be relevant to consider in the process of working 

on qualitative research. To be true to my scientific position (Chapter 1), I did not want to apply some 

predefined criteria made for other purposes. Therefore, the following section represents, in my opinion, the 

most relevant topics to discuss in the specific context of this qualitative study. These include: reflectivity, 

meaning not only being transparent about one’s own preconceptions, but also being reflective about how 

my position and experiences are an active part of the study [13]. Further, reflectivity includes reflections 

about ethics, respect and empathy for the participants, an in-depth interest and curiosity in their narratives, 

and also a clear and transparent link between research question, methods and interpretations. In the 

following, these topics will not be followed step-by-step, as I invite readers to recognise what constitutes 

quality for them. In contrast to Stige and colleagues, I do not expect consensus on what themes warrant 

discussion, meaning that the reader might emerge with unanswered questions and unexpected answers. My 

hope is that readers will recognise my reflections on quality in qualitative research when reading the 

following section.  

The design  

This study was initiated based on my knowledge and curiosity about diagnostic pathways, as I was already 

doing research studies about the organisational structure and patient prognostic outcomes using 

quantitative research methods. Also, the lack of existing evidence concerning the benefits and harms of the 

diagnostic pathway and my previous visits at diagnostic centres formed part of my presumption that the 

diagnostic pathways include both benefits and harms for the patients. I assumed that the suspicion of cancer 
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and fast-track procedures would introduce worries and uncertainties about cancer for the patients, which 

would be part of their everyday lives even when the diagnostic pathway had ended. I was curious about the 

patients’ narratives about being in a diagnostic pathway and was especially interested in their everyday lives 

during and after the pathway. Therefore, I called the diagnostic centre in Roskilde, as I have come to know 

two of the doctors working there from a previous meeting about diagnostic pathways. The fact that they 

knew me, the PhD project, and my supervisors beforehand, and that they were curious about the project, 

enabled access to the field work and recruitment of patients for this qualitative arm of my research. We 

decided that I should spend three weeks in the diagnostic centre, observing all patients going through their 

first consultation as part of their diagnostic pathway. The decision of three weeks was a pragmatic decision 

and a balance between me having enough time to observe everyday life in the diagnostic centre and observe 

patients’ consultations, while at the same time working on the quantitative studies that were the main focus 

of this PhD.  

The observation period was relatively short compared to other ethnographic studies. Being in the diagnostic 

centre for months would have allowed me to follow more variations in diagnostic pathways, and I might have 

had a role as a more integrated part of the diagnostic centre. Still, in the three weeks I was there, I followed 

the consultations, I had lunch with the staff and discussed patients with doctors after the consultations, and 

I attended multidisciplinary team conferences. This can be seen as step-in-step-out ethnography, as I was 

not following or living with the participants but came home every day [160]. However, in some ways I was 

still ‘there’ as I wrote up field notes and reflected on the experiences of the day each evening. Thereby, it is 

a matter for discussion whether I ever “stepped-out”, since thoughts and reflections about the diagnostic 

pathway did not respect office hours but contributed to the ethnographic work.   

The roles  

Before I started with the diagnostic centre, staff had placed project information flyers in the waiting room 

and informed the patients about my upcoming presence as an observer. Also, before each consultation, the 

doctor introduced me as a researcher from the University of Copenhagen who was doing a project about 

diagnostic pathways, and asked the patient for permission for me to observe the consultation. Even though 

I was presented as researcher, it was assumed at times that I was a medical student. In the later interviews 

with participants, I repeated my role: not a medical student or a doctor, but a researcher with no affiliation 

to the diagnostic centre, even though that was the place of our first meeting. Some doctors work full-time in 

the diagnostic centre while others take shifts. I came to realise that while being aware of my role when 

meeting with patients, I did not pay the same attention when meeting with doctors. For example, one day, I 

followed a doctor working part-time in the diagnostic centre. After the consultations we talked about the 
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patients, further diagnostic steps and what the diagnoses might be. At the end of the day, the doctor asked 

me if I had started my medical residency, thereby assuming that I had a background within medicine. I never 

had an active role in deciding medical procedures, but this example demonstrates that fieldwork oscillates 

between observation and active participation [161]. Even though I thought I had positioned my role clearly, 

in a clinical setting where staff come and go, it can be challenging and it deserves repeating —many times, if 

necessary.       

The consultations 

During the participants’ consultations I was sitting next to the doctor, writing field notes. I wrote down how 

the patients looked, how they presented themselves to the doctor, how they interacted during the 

consultation, how I experienced their feelings and my own feelings. In the consultation, I experienced things 

I would never have been able to ask about in an interview and things that participants might not have found 

relevant to tell me [162]. After the patients’ consultations in the diagnostic centre, I asked if they would 

participate in interviews at two time points:  three weeks, and three months after their consultation. Asking 

patients to participate in interviews just after their consultation may be viewed as a vulnerable point in time 

for them, as it includes the risk that people feel uncomfortable about saying ‘No’. The interviews were, 

however, going to happen three weeks after the consultation, and by phone, which gave patients some time 

to rethink their consent which they were told they could withdraw at any time. Even though all participants 

gave informed consent, I repeated at each interview the purpose of the interviews and study, the overall 

themes I wanted to talk with them about, and how they felt about anonymisation of data and being a part 

of a research project. In doing so, I strived to make informed consent dynamic and continuous, rather than a 

one-time dialogue leading to a signature [163].  

The interviews  

I interviewed patients at two time points: three weeks, and three months after their first consultation. I was 

curious to explore the patients’ experience of the diagnostic pathway, both during and after the pathway. 

This was not to compare these two time points, rather it was to follow the diagnostic pathway, to be part of 

the diagnostic pathway trajectory for these patients. I wanted to initiate a conversation about everyday life 

as well as thoughts and feelings about potentially having cancer, without crossing the line of the individual 

person I was talking to. This is a delicate balance, but I focused on listening to what they told me, following 

their use of words and thoughts, as I assumed that they would not initiate a topic I was not supposed to ask 

about. During the interviews, I was amazed at the trust I felt they had in me as they were willing to share and 

elaborate on narratives from their everyday lives. Looking back, I did not do anything specific to make them 

trust me, but I prepared myself thoroughly for each interview. I developed an interview guide for each 
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participant based on my field notes from the consultation and some general questions about sensations, 

symptoms, cancer worries, and everyday life. Participants came with very different disease narratives and 

concerns, which is why I tailored my questions to them as individuals based on what I already knew about 

them. I was interested in their narratives and listened more than I spoke during the interviews. Also, I found 

it easy to start the conversation in the first interview as we had already met in person and had shared an 

experience in the diagnostic centre. At the first interview, most patients were still waiting for test results, so 

we talked about these experiences, but I also asked them to describe their everyday lives. Thereby, my 

interview guide included similar topics for the first and second interviews. The patients’ health conditions 

and stories were very different, which had an impact on forming the length and content of the interviews.   

The re-interviews 

Re-interviewing led to a more informal interview for me and for the patients. They knew what to expect of 

the conversation, and I felt they were pleased to have someone (no longer a stranger) listening to their 

narratives. Further, as the interviews were by phone, I interviewed one patient while she was preparing 

dinner. We talked about the type of food she prepared, in between her experiences of the diagnostic 

pathway. Even so, it was never my interpretation that this was a conversation between two friends – it was 

a professional interview [164]. I experienced that by the end of the second interview, participants were more 

curious about me and my project. I think this was due to them realising that they had shared a lot of their 

thoughts and everyday lives with me. I felt I gave them something back by answering their questions and 

letting them be the interviewer for once, thereby introducing them to my everyday life. Perhaps this modified 

the power asymmetry that, by default, is integrated in the qualitative research interview [165].   

Worries of cancer  

One participant in this study completed the diagnostic pathway with a diagnosis of cancer. For the others, 

the suspicion of cancer was rejected after the first consultation in the diagnostic centre. In the following 

interviews, I talked to participants while they were waiting for test results and after they had or had not 

received a diagnosis of cancer. I directly asked them how they felt about waiting for test results and their 

worries about potentially having cancer. I also asked them about how they believed their families or friends 

felt about the whole process. It can be viewed as ethically problematic to introduce topics which might lead 

to more worries or thoughts about disease that were not held prior to the interview. In this, I have followed 

my instincts, by sensing where the conversation was going and believing that my empathy, respect for and 

in-depth interest in these people and their narratives was an appropriate guide in these situations.  
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Interpretation of data  

The analysis can be said to start even before the design of the study, as important conscious and unconscious 

choices are made during the whole study process [11, 166]. In the early design-process, I was interested in 

anthropological literature focusing on sensations and symptoms which was reflected in the interviews where 

I was curious about the participants’ experiences of sensations and symptoms. I wrote up all the field notes 

and transcribed the interviews myself, which made me able to go through all the data once again – word by 

word.  

Data were analysed with inspiration from the ‘data-mining’ method described by Ramian [167]. For this case, 

it included first a thematic analysis using the electronic software Nvivo [168]. Second, these first-generation 

interpretations were questioned with a second level of analysis. As Nvivo can be a beneficial tool in the initial 

coding process, I also experienced how it can create some unfortunate reductions and categorisations of data 

as well as linear tendencies. Therefore, I only used the software at the beginning of the coding process. To 

be true to each participant’s narrative, I wrote a portrait/summary for each one. These portraits were based 

on field notes from the participant’s consultation and was added to after the first and second interview – 

thereafter, rewritten to a portrait. 

I think this was important for the study, but also for me. The participants shared great parts of their lives with 

me, including emotions and personal life-events as well as dilemmas, such as prioritising line dancing over 

smoking cessation. The least I could do was to present them as concise portraits with their individual 

narratives to show how I experienced them. I shared my coding data with one of my co-authors who 

challenged my interpretation and made me argue for some of the suggested themes. During this process, we 

brainstormed and discussed theoretical concepts and literature relevant to ‘opening’ the data [16]. Theory 

can be understood and implied in qualitative research in numbers of ways [169, 170]. In this context, we use 

the definition of theory as described by Hastrup: “Theories are condensed statements about the world, which 

contain suggestions for how certain contexts can be understood” [171]. As described by Høyer, I used theory 

to open the data, thereby the theory had an impact on the phenomena I investigated as it delimits which 

stories are to be told [15]. The use of theory is closely linked to my ontology within this study. When I believe 

that it makes sense to investigate patients’ experiences of their pathway is it because, to some degree, I think 

the diagnostic pathway is a phenomenon to be experienced and observed, and not solely created in my 

interaction with it. I perceive that diagnostic pathways are not the same object in all contexts as they involve 

social interactions between health professionals and patients, thereby they are constructed by different 

actors, at different times and locations; they are also affected by different cultures, norms and roles.  
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Theories were used during the whole study process and supported and inspired the development of the 

research question. They were used later to make sense of the data material and to interpret and discuss it in 

the context of other studies.  

To conclude, the analytical process was dynamic as it included meaning-making of the data, coding and 

categorisation, and moving between themes derived from theoretical concepts. Further, during my analytical 

work, I shared my interpretations with colleagues at my two places of work (The Centre of Education and 

Research in General Practice, Copenhagen University, and the Danish Cancer Society). Talking with various 

people from these departments further informed my analysis.  

In this section, I have presented and discussed the methods used in the qualitative study within this thesis. 

This section is meant as a supplement to the methods section within the article that follows below. I hope it 

has demonstrated my focus on reflectivity, ethics, respect, and empathy for the participants and my in-depth 

interest and curiosity in the participants’ narratives in striving to do high quality qualitative research.   
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CHAPTER 3: THE RESULTS  

The following chapter includes the four articles which, one-by-one, will unfold the findings within this PhD 

thesis. The articles are an integral part of the thesis and must be read to get a detailed analysis of the results.  

The results for each specific study is presented in short below.  

Results in short statements 

Study I 

Short statement: In Denmark, the NSSC-CPP has been implemented with great regional and intra-regional 

differences in terms of organisational structures and clinical procedures within the diagnostic units. This 

means that GPs who refer patients to different diagnostic units meet different requirements, due to the 

variations in how the NSSCP-CPP is implemented within and across regions in Denmark. In some diagnostic 

units, GPs need to order and evaluate a CT scan before the referral is accepted. In other diagnostic unit, this 

procedure is not required before referral, but is performed by the diagnostic unit. These findings are 

important when measuring and comparing the outcomes of the NSSC-CPPs because different outcomes 

might be explained, at least in part, by the different implementations.    

Study II 

Short statement: People who start their diagnostic work-up (CT scan) in general practice are more likely to 

be referred to a Cancer Patient Pathway (CPP) and to receive a diagnosis of cancer, or to die from cancer, 

than people starting their diagnostic work-up in hospital. We found regional differences according to 

diagnoses and mortality, but we found no obvious link between more CT scans and use of CPPs and reduced 

morbidity or mortality. This means that we cannot conclude that Regions who send more people for CT scans 

or CPPs either reduce or increase cancer morbidity or mortality. These findings are important when policy 

makers evaluate the use of CT scans and CPPs within general practice and hospital settings.  

Study III 

Short statement: People who start their diagnostic work-up in general practice are more likely to receive a 

diagnosis of colon cancer, but are not diagnosed with a more advanced cancer stage than patients from 

hospitals. This means that, in this study, patients who start their cancer work-up in general practice do not 

seem to have a worse prognosis than patients who are referred directly to diagnostic units at hospital. These 

findings are important in discussions about how the NSSC-CPP should be organised, used, and evaluated in 

a Danish context.  
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Study IV 

Short statement: People in the diagnostic pathway brought a variety of narratives and symptoms into the 

consultation where the diagnostic possibilities framed which of them the doctor could follow up on. 

Participants did not recognise the phrase ‘worry of cancer’ as part of their diagnostic pathway, but performed 

the role of the morally accepted ‘good citizen’.  We interpreted worries in their increased healthcare use and 

interpretation of bodily sensations as symptoms. Further, as there is limited space for participants to perform 

worries about cancer within the role of the good citizen, we suggest that participants indirectly expressed or 

embraced being worried through their involvement of friends or relatives. This means that even when people 

do not receive a diagnosis of cancer, the diagnostic pathway becomes an intertwined part of their everyday 

lives. The variety of symptoms and that some participants did not experience any, demonstrated a complex, 

non-linear link from symptom to diagnosis within this pathway.  These findings are important when assessing 

the benefits and harms of the NSSC-CPP as they indicate that the diagnostic pathway might be short and 

efficient, but anticipation of a diagnosis and uncertainties about cancer are tracked into everyday life.  
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ABSTRACT
Objective: We aimed to investigate the Non-specific Symptoms and Signs of Cancer-Cancer
Patient Pathway (NSSC-CPP) in order to describe organisational and clinical practice similarities
and differences in the diagnostic work-up of suspected cancer in Denmark.
Material and methods: A questionnaire on the organisation and practice pertaining to the
NSSC-CPP was completed by all 21 diagnostic units in the five healthcare regions in Denmark.
Results: The questionnaire responses revealed regional and intraregional differences in the
organisation and clinical practice of the NSSC-CPP. CT scan was the most often used imaging in
the NSSC-CPP but there was no consensus whether the CT scan should be ordered and eval-
uated by general practitioners (GPs) or by the diagnostic units. Two regions were consistent but
had different modalities regarding referrals from GPs. Three regions had intra-regional differen-
ces. The units reported on different types and frequency of forum for patient plan discussion
and how to end a NSSC-CPP.
Conclusion: The NSSC-CPP is implemented with great regional and intra-regional differences in
Denmark. GPs face different requirements when referring to the NSSC-CPP, which indicates that
the division of role and responsibility between GPs and the diagnostic units is not well defined.

KEY POINTS
In Denmark, the cancer patient pathway for non-specific symptoms and signs of cancer (NSSC-
CPP) has been implemented with variations, but little is known about these different modalities.
This study showed that both at a regional and an intra-regional level:
� General practitioners meet different implementation of national guidelines in the diagnostic

units when referring to the NSSCP-CPP
� The suitable patient group for the NSSC-CPP is not well defined
� Quality criteria are needed to monitor, evaluate and improve the diagnostic work-up for

patients with non-specific symptoms and signs of cancer
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Background

Internationally, diagnosing cancer as early as possible
is a priority for the general public and ranks high on
the political agenda. It is assumed that a prolonged
diagnostic interval—the time between the first presen-
tation of symptoms to a clinician to the time of diag-
nosis—leads to poorer cancer outcomes [1].
Epidemiological evidence on the association between
diagnostic intervals and cancer outcomes is ambiva-
lent, and suggests that the benefit of shortened diag-
nostic intervals varies by cancer type [2–4]. Still,

political attempts to expedite cancer diagnoses have
resulted in the implementation of international and
national cancer guidelines. In several countries, includ-
ing Denmark, cancer patient pathways (CPPs) have
been implemented. In Denmark, the CPPs should
ensure faster diagnosis and, for those patients diag-
nosed with cancer, result in a rapid initiation of treat-
ment through streamlined, standardised pathways
with recommended time frames [5]. The quality of
CPPs is often monitored using time frames and CPPs
are considered successful as waiting times have
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significantly reduced across almost all cancer types [6].
Still, the introduction of CPPs should be seen in the
context of the expansion of radiotherapy capacity, bet-
ter imaging equipment and an overall improvement in
the treatment of cancer in the same time period [7].

In Denmark, GPs are expected to react to alarm
symptoms of cancer as GPs are the gatekeepers to the
secondary healthcare system. GPs are challenged by
the fact that approximately 15% had experienced
alarm symptoms of cancer in a given year [8] while
less than 1% of the Danish population is diagnosed
with cancer in a given year [9]. Therefore, even when
alarm symptoms are identified, the positive predictive
value (PPV) of having cancer is low [10,11]. Studies
show that the CPPs favour patients presenting with
specific alarm symptoms of cancer [12]. Non-specific
symptoms have a lower PPV than alarm symptoms
and are therefore more difficult for the patient and
the GP to recognize [13,14]. Examples of non-specific
symptoms are: general feeling of illness, fatigue, pain,
weight loss or fever.

To expedite a cancer diagnosis for these patients,
the CPP for Non-specific Symptoms and Signs of
Cancer (NSSC-CPP) was introduced and implemented
in Denmark in 2011–2012 [15]. The aim of the Danish
NSSC-CPP was to provide GPs with new referral possi-
bilities when consulting with patients in whom they
have a suspicion of serious disease, but who do not fit
into the existing CPPs. According to the Danish guide-
lines, the NSSC-CPP consists initial of two steps [15].
Step 1 includes patient anamnesis, clinical investiga-
tion and blood and urine tests. Thereafter, if continued
suspicion of disease, Step 2 consists of either X-ray
and ultrasound of abdomen or CT scan of thorax,
abdomen and pelvis [15]. These tests should be
ordered by the patient’s GP and the test results should
include a conclusion and a guide on the clinical con-
sequences from the radiological department, enabling
the GP to make further decisions on possible investi-
gations or treatment plan. If Step 1 and Step 2 indi-
cate no obvious explanation, but the GP still has a
suspicion of serious disease, the GP is advised to refer
the patient to a diagnostic unit which continues the
diagnostic work-up. A diagnostic unit is a hospital-
based medical centre with comprehensive facilities for
medical investigation, including easy access to expert-
ise across a wide range of relevant medical specialties.
In Denmark, the secondary healthcare system, includ-
ing the diagnostic units, is run by the five health
regions, and the Danish Health Data Authority (DHDA)
reports wide variation in the number of pathways
completed across regions [16]. In 2018, this ranged

from 390 completed pathways per 100,000 citizens in
the Central Region, compared to 96 per 100,000 in
Region Zealand [16]. The DHDA concludes that this
variation might be due to each region’s choice of local
organisation of the pathway. A recent report [17]
found that the diagnostic units varied in a number of
ways concerning factors such as: their organisational
association at the hospital, staff composition, handling
of other functions besides NSSC-CPP and use of inves-
tigation methods. Unfortunately, the report did only
conduct interviews with 10 of the 21 diagnostic units
in Denmark. Therefore, no studies have examined the
NSSC-CPP from a nationwide perspective taking all the
diagnostic units and modalities into consideration. The
aim of this study, therefore, was to investigate the
NSSC-CPP in order to describe organisational and clin-
ical practice similarities and differences in the diagnos-
tic work-up of suspected cancer in Denmark.

Material and methods

We developed an online questionnaire to gain insight
into the diagnostic units’ organisation and everyday
practice. It was constructed based on published scien-
tific literature, national and local guidelines for the
Danish NSSC-CPP as well as the first author’s visits in
6 of the 21 diagnostic units in Denmark [6,15,17–19].
The questionnaire was pilot tested for comprehension
and usefulness in a focus group including a sample of
40 administrative workers, health professionals and
researchers all working with CPPs and attending a
meeting about NSSC-CPP in Denmark. A modified ver-
sion of the think-aloud test was conducted in the
focus group [20]. First, all participants were asked to
complete a paper version of the questionnaire.
Second, one of the authors read each item aloud, and
participants were encouraged to comment on the
content relevance and the wording of the items. The
focus group session lasted approximately 1 h, it was
audio-recorded and comments and reflections during
the session were taken. In addition, the questionnaire
was answered by four health professionals, all working
in diagnostic units, which also contributed to the final
version of the questionnaire. Based on the focus
group and interviews, the questionnaire was revised
and items were added. Health professionals from all
five health regions in Denmark contributed to the
questionnaire development. The questionnaire took
approximately 15min to complete (To view a full ver-
sion of the questionnaire, see Supplementary
Material 1).
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The final questionnaire encompassed 26 items with
a minimum of 19 items to complete, depending on
the answers to specific questions. The questionnaire
was sent by E-mail in May 2019 to one designated
representative from each of the 21 diagnostic units in
Denmark. The representatives (doctors, nurses or med-
ical secretaries) were chosen by the first author based
on their knowledge of the clinical aspects of NSSC-
CPPs. In some situations, in correspondence with the
authors, the representative recommended other health
professionals working in the unit to answer the ques-
tionnaire. The first author analysing the data had no
relation to the participants before the questionnaire
development. In Denmark, approval from the Research
Ethics Committee is only required for interven-
tional studies.

Results

Telephone and E-mail reminders were sent in June
and July 2019, and we reached 100% completion in
August 2019. Most of the responders were medical
doctors (90%) and males (62%). The items cover six
themes which are presented below. Table 1 offers fur-
ther details to support the results section and provides
colour codes to match items and themes.

� The organisation within the diagnostic units.
� Referral requirements when GPs or hospital depart-

ments refer to a diagnostic unit.
� Use of imaging in the diagnostic units and the

influence of patient age on the use of imaging.
� Redirected and rejected referrals and reasons

for rejections.
� Conferences for discussion of patient plans.
� Continuation of diagnostic work-up when cancer is

not confirmed.

The organisation within the diagnostic units

In four units (19%), the physical location and the affili-
ation differed: in two units the diagnostic work-up of
NSSC-CPP was shared between more hospitals; the
two remaining units were physical located with other
small specialities. Healthcare professionals often div-
ided their time between departments and did not
work full-time in the diagnostic units. In some diag-
nostic units, patients first consulted a nurse who was
responsible for the coordination and booking of tests
during the pathway. In two units, however, no nurses
were employed, and medical secretaries and doctors
coordinated the diagnostic pathways.

Referral requirements when GPs or hospital
departments refer to a diagnostic unit

Seventeen units (81%) required GPs to provide infor-
mation or perform tests before referral; while 11 units
(52%) had requirements when the referral came from
another hospital department. The respondent from
one of the diagnostic units added that they would
rather order blood tests themselves to ensure the
right blood panel. In eight of the diagnostic units
(38%), GPs were required to order a CT scan before
the referral was accepted. Referral criteria were con-
sistent across two regions, and inconsistent across
three regions. One region, across all of its diagnostic
units, required GPs in all cases to perform blood tests
before referral and to inform patients about the initi-
ation of the NSSC-CPP. The other consistent region
required, in addition, that a CT scan was ordered
before referral to a diagnostic unit. Within each of the
remaining three regions, some diagnostic units had no
requirements of GPs and others required diagnostic
work-up including CT scan before referral.

Use of imaging in the diagnostic units and the
influence of patient age on the use of imaging

All but one of the diagnostic units (95%) reported that a
CT scan was the standard investigative method used in
most NSSC-CPPs. In the free-text option in the question-
naire, one respondent wrote that the unit used low-dose
CT scans and another unit added a CT scan of the pelvis.
Also, one diagnostic unit reported that a ‘safety CT’ was
performed in most of their NSSC-CPPs, to ensure that
nothing was missed. Ten units reported that patients
younger than 35–40years were not automatically CT
scanned. These units did not have a specific threshold
but each patient’s case was evaluated.

Redirected and rejected referrals and reasons
for rejections

The overall redirection and rejection rates were 1–15%
(mean 6.6%) for redirection, and 0–20% (mean 8.1%)
for rejection. Each diagnostic unit was asked to list the
three main reasons for rejecting a referral (Figure 1).

Conferences for discussion of patient plans

All units reported that they had a forum for discussing
patient plans, but the type and frequency of forum
varied greatly both at the regional and intra-regional
levels (Table 2). There was no consensus on which
departments that participated in the multidisciplinary
team conferences (MDTs).
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Table 1. Quantitative results from questionnaire.

N Item content
Respond

Numbers = units if nothing else stated

1 Number of health professionals in the unit per
day. Range (mean)

Secretaries 0,5–5(1.8)
Medical doctors 1–9(2.3)
Nurses 0–5(1.8)

2 Staff’s affiliation to the diagnostic unit. E.g.
working full time/part time.

Free-text item, summary in the result section

3 Medical doctors’ education in the units. (more
units report more specialities)

Cardiology 1
Family medicine 9
Oncology 1
geriatric 5
Respiratory 5
Haematology 6
Infection medicine 7
Nephrology 7
Gastroenterology 8
Endocrinology 8
Specialist in training (introductory education) 6
Specialist in training (main education) 8

4 Organisational affiliation. Internal medicine 17
Emergency 2
Respiratory and infection medicine 1
Endocrinology 1

5 Is the diagnostic unit located the same place
as it’s organizational affiliation?

Yes 17
No 4

6 Describe how the physical location and the
organisational affiliation differ.

Free-text item. Summary in result section

7 Capacity, number NSSC-CPP referrals accepted
in unit.

5-150(49.5)

8 Patients beside NSSC-CPP. Yes 19
No 2

9 Other patients than NSSC-CPP. Patients with cancer of unknown primary
site (CUP)

18

Patients with non-specific symptoms that do
not fit into the NSSC-CPP or other organ
specific pathways

14

10 Referrals to NSSC-CPP from general practice
(GP). Are there information or investigations
that needs to be done before referral?

Yes 17
No 4

11 Process if the necessary information or
investigations are not done before referral
from GP.

The unit reject the referral and inform the GP
about it. Furthermore, the GP can always
contact the diagnostic unit

13

The unit does not reject the referral but
gather the necessary information and take the
tests themselves

1

Other: It differ from patient to patient 1
Other: the unit rejects referral but inform the
GP about the reason for rejection

2

(continued)

Figure 1. The reported reasons for rejecting referrals to CPP-NSSC and the number of units reporting them.
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Continuation of diagnostic work-up when cancer
is not confirmed

Ten diagnostic units reported that they continued the
diagnostic work-up, often with the same health pro-
fessionals, if the patient’s symptoms remained even
though the NSSC-CPP had ended with no confirmation
of cancer. The other 11 diagnostic units did not have
this possibility and discharged patients if the NSSC-
CPPs could not confirm cancer.

Discussion

Our results revealed regional and intra-regional differ-
ences in the management of the NSSC-CPP in
Denmark. In summary, two regions were consistent
but had different modalities regarding referrals from

GPs. Three regions had intra-regional differences. In
these three regions, some diagnostic units had no
requirements for general practice and others expected
that a CT scan was ordered before referral to the
NSSC-CPP.

Strengths and limitations

A strength of this study was that the diagnostic unit
staff were involved from the beginning and contrib-
uted to the continuously revision of the questionnaire.
Furthermore, the focus group included health profes-
sionals from all five health regions in Denmark, which
enabled items relevant for the different local organisa-
tions to be included in the questionnaire. It would
have been interesting with smaller focus groups mak-
ing room for more interactions and reflections about

Table 1. Continued.

N Item content
Respond

Numbers = units if nothing else stated

12 Required information and investigations before
acceptance of referral to NSSC-CPP from GP.

Blood sample 15
X-ray 4
Ultrasound 2
CT scan 8
Relevant patient information e.g.
telephone number

11

The patient needs to be informed about the
initiation of a cancer patient pathway

12

13 Referrals to NSSC-CPP from hospital. Are there
information or investigations that needs to be
done before referral?

Yes 11
No 11

14 Process if the necessary information or
investigations are not done before referral
from hospital.

The unit reject the referral and inform the
hospital department about it

1

The unit reject the referral and inform the GP
about it. Furthermore, the GP can always
contact the diagnostic unit

8

The unit does not reject the referral but
gather the necessary information and take the
tests themselves

1

Other: It differ from patient to patient 1
15 Required information and investigations before

acceptance of referral to NSSC-CPP
from hospital.

Blood sample 7
X-ray 1
Ultrasound 0
CT scan 5
Relevant patient information e.g.
telephone number

8

The patient needs to be informed about the
initiation of a cancer patient pathway

10

16 Redirected and rejected referrals %. Redirected 1–15(6.6)%
Rejected 0–20(8.1)%

17 Reasons for rejecting referrals to NSSC-CPP. See Figure 1
18 Does the patient’s age influence the choice of

CT scan as imaging?
Yes 10
No 11

19 Enter the threshold of age to CT scan. Free-text item. Summary in results section
20 Which images do your unit use in the most

NSSC-CPP?
X-ray thorax + ultrasound abdomen 1
CT scan (depend on age) 20

21 Conference use. See Table 2
22 Departments attending MDTs. Free-text item. Summary in result section
23 Units able to continue diagnostic work-up

when cancer is not confirmed.
Yes 10
No 11

24 The 3 most common hospital departments
referring to when a NSSC-CPP is ended.

Gastroenterology(5), Infection medicine(3), Endocrinology(2)

25 Average calendar days for NSSC-CPP in unit. 5–30(16.8) days
26 Feel free to write all your comments or

questions here.
Free-text item. See results section
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the questionnaire. However, we experienced a lot of
interactions and reflections on the questionnaire as
the think-aloud test encouraged the participants to
comment on each item, one by one, which made
room for discussion. Also, the high level of target
group involvement during the entire questionnaire
development might have influenced the achieved
100% response rate due to the high content relevance
and content coverage of the questionnaire’s sub-
ject matter.

A limitation of this study was that only one person
from each diagnostic unit completed the question-
naire. It could have been beneficial with more answers
from each unit, but as many of the health care profes-
sionals only worked part-time in the unit, we were
insecure if they all had sufficiently knowledge to
answer the questionnaire. Also, it would have been
preferable to compare questionnaire responses with
medical records to check for discrepancies.
Unfortunately, we did not have access to this sort
of data.

Interpretation of results and comparison with
other studies

Our results indicated discrepancies between national
guidelines and current clinical practice, despite clear
guidelines that GPs are responsible for the initial diag-
nostic work-up, including the initial diagnostic imag-
ing. Several factors might contribute to these
discrepancies.

One possible explanation could be that the diag-
nostic units find it inefficient to ask GPs to order and
evaluate blood tests and CT scans if the diagnostic
unit has a better set-up themselves. Another factor
could be a lack of resources allocated to the diagnos-
tic units. It is striking that some diagnostic units use
the same experienced group of medical doctors, while
in other units, the staff differed from day-to-day. We
cannot tell from our data if this organisation of diag-
nostic units is chosen to get expertise from different

medical specialities, or if it is due to a lack of resour-
ces. A third explanation may be that some diagnostic
units changed their implementation of guidelines. A
diagnostic unit may have implemented multidisciplin-
ary team conferences (MDTs) as recommend by the
guidelines, but then evaluated that they were not effi-
cient and un-implemented them. Clearly, more quanti-
tative and qualitative research is needed to
understand the discrepancy between guidelines
and practice.

Discrepancies can have consequences. Some GPs
had the option to refer to two or more different diag-
nostic units. An recent report indicated that this could
be an issue as interviews with GPs revealed that they
often felt insecure about the actual requirements [17].
To our knowledge, no other studies have investigated
the ways in which the NSSC-CPPs are differently
organised from a nationwide perspective. Other pub-
lished studies in a Danish context have solely focused
on one region: the Central Region of Denmark
[14,18,21,22] and the Capital Region [19]. One nation-
wide, population-based cohort study described the
characteristics of patients referred to the Danish NSSC-
CPP and diagnostic outcomes. [23]. However, this
study did not take the different organisation of the
pathways into consideration when interpreting
the results.

An argument for having GPs perform a filter func-
tion, as outlined in the Danish guidelines, is that GPs
can order diagnostic tests and perform diagnostic
work-up without referring patients to an accelerated
CPP, which is a process that can be distressing and
strenuous, taxing the mental and physical well-being
of some patients [24]. On the other hand, if GPs are
not sufficiently supported by radiological descriptions
and recommendations, they might be insecure about
how to manage this patient group.

The only nationwide study in Denmark [23] found
that a CT scan was performed in 41% (range 23–56%)
of the completed NSSC-CPPs from 2012 to 2015. Our
results indicate that this number might be higher

Table 2. Numbers of diagnostic units using the different forums for discussion of patient plans at varying frequencies.
Diagnostic units Regions

Never
<1 per
month

1 per
month

1 per
14 day

1 per
week

2–3 per
week

>2–3 per
week

Every
day

Regular
conference usea

Internal conferences in the unit 4 1 1 1 3 2 1 8 2
Conferences with the

radiology department
6 2 1 2 4 0 3 3 1

MDT conferences in the unit 7 2 1 1 5 3 1 1 1
Other departments’ conferences 5 2 3 2 3 5 1 0 1
aNumber of regions with regular conference use defined as �1 per month in all units within the region.
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today, as all diagnostic units except one reported that
CT scan was the most often used diagnostic imaging
method. The total number of CT scans performed in
Denmark has increased by 33% from 2013 to 2018
[25]. The rapid rise in CT scans is also a driver for inci-
dentalomas [26]. These are incidental imaging findings
diagnosed in an asymptomatic patient or a symptom-
atic patient undergoing imaging for an unrelated rea-
son. Incidentalomas are likely to increase anxiety in
the patient and may lead to further investigations
and, potentially, overdiagnosis and overtreatment
[26,27]. The extent of incidentalomas in the context of
NSSC-CPPs has not been investigated but the increase
of diagnostic images may increase overdiagnosis and
lead to potential delay of diagnosis of other ser-
ious diseases.

Despite the different organisation of the NSSC-CPPs
in Denmark, they were implemented in Sweden and
Norway in 2016 based on the Danish model [28,29]. In
the UK, a national NSSC-CPP is not yet implemented,
but the Accelerate, Coordinate, Evaluate (ACE) pro-
gramme is currently evaluating the potential of multi-
disciplinary diagnostic centres [30]. Neither the
implementation of NSSC-CPPs in the Nordic countries,
nor the current UK projects, are implemented in such
a way that the effects of the different aspects of the
modalities can reasonably be evaluated.

In September 2019, the Danish Health Authority ini-
tiated a revision of the NSSC-CPP. It is unclear, how-
ever, which evidence drives this revision, as the NSSC-
CPP is only monitored on the number of completed
pathways within the recommended time frames. The
Danish NSSC-CPP guideline states that patients should
receive equally high-quality care across the country
[15]. Quality in healthcare may be divided into effect-
ive treatment, patient safety, cost-effectiveness, timeli-
ness, patient centeredness and equality. But it is still
not clear which of these dimensions are targeted in
the ongoing revision of the NSSC-CPP.

Implications for research, policy and practice

This study is the first to describe the organisation of
the NSSC-CPP both at a regional and intra-regional
level in Denmark. This description is central because
the Danish GPs meet different requirements when
referring to the diagnostic units. This knowledge is
important to the Danish Health Authority responsible
for monitoring and revising the NSSC-CPP guidance.
Still, to improve the diagnostic work-up for patients
with non-specific symptoms, the Danish Health
Authority needs to combine this knowledge with well-

defined quality criteria for the NSSC-CPP. As more
countries have adapted the Danish NSSC-CPP, or simi-
lar approaches, into the management of their patients
with non-specific symptoms of serious disease, our
results are an essential contribution as there is a gap
regarding the implementation, organisation and effect
of the NSSC-CPPs both in Denmark and potential in
other countries.

Conclusion

This study revealed great regional and intra-regional
differences in the management of the NSSC-CPP in
Denmark. Two regions were consistent but had differ-
ent modalities regarding referrals from GPs. Three
regions had intra-regional differences. Some diagnostic
units had no requirements for general practice and
others expected that a CT scan was ordered before
referral to the NSSC-CPP. Therefore, Danish GPs meet
different requirements when referring to the diagnos-
tic units. Great variation was reported in the numbers
of rejected referrals with a range of 0–20%. CT scan
was the most often used imaging and the forums in
which patient pathways were discussed varied in type
and frequency. Also, we found differences in how
patients were handled when cancer was not con-
firmed and the NSSC-CPPs ended.
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Use and diagnostic outcomes of cancer 
patient pathways in Denmark – is the place 
of initial diagnostic work-up an important 
factor?
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Abstract 

Introduction: The Cancer Patient Pathway for Non-specific Symptoms and Signs of Cancer (NSSC-CPP) has been 
implemented in Denmark with regional and intra-regional differences. In some places, the initial diagnostic work-up 
(often including a CT scan) is performed by general practitioners (GPs) and in others by hospitals. Variations may influ-
ence the use of Organ Specific Cancer Patient Pathways (OS-CPPs) and prognostic outcomes for the patients. There-
fore, the aims were: 1) To analyse how a CT scan referred from GP or hospital is followed by OS-CPPs and NSSC-CPPs 
at the national and regional level, and 2) To analyse, nationally and regionally, the diagnostic outcomes of persons 
referred to CT scan by either GP or hospital six months after and mortality one year after CT scan.

Methods: A nationwide population-based study including individuals with a first CT scan in 2013-2016, either 
referred from GP or hospital.

Results: Overall, individuals with a CT scan referred from GPs were more likely to start a NSSC-CPP or an OS-CPP than 
individuals with a CT scan referred by hospitals. Across the five Regions in Denmark, CT scans referred by GPs were 
associated with reduced odds of total mortality in all regions; (North, OR=0.78 [0.73 0.83], Central, OR=0.92 [0.87 
0.96], South, OR=0.85 [0.81 0.89], Capital, OR=0.96 [0.91 1.00] and Zealand, OR=0.85 [0.79 0.90]) and increased odds 
of cancer-specific mortality in four regions, ORs ranging from 1.15-1.51 with no difference in Region North (1.00 [0.91 
1.10]).

Conclusion: No obvious association between more CT scans and CPPs and reduced diagnoses and mortality was 
observed. The different diagnostic models might not explain the prognostic outcomes, but the different use of CT 
scans in, and between Regions play a large role in the differences in incidence and mortality.

Keywords: Cancer patient pathways, Cancer diagnostics, Prognostic outcomes, Registry-study
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Background
In 2008, as the first country in the world, Denmark 
implemented Cancer Patient Pathways (CPPs) which 
are organised pathways including diagnostic work-up, 
treatment and follow-up care [1]. The aim was to ensure 
well-planned pathways to improve the prognosis and 
the quality of life for patients. By 2021, 33 organ-specific 
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CPPs (OS-CPPs) have been implemented. The introduc-
tion of CPPs has reduced waiting time for cancer treat-
ment [2], but the prognostic benefits of implementing 
CPPs have been discussed [2–4]. The OS-CPPs are ini-
tiated based on specific alarm symptoms (such as rec-
tal bleeding, dysphagia or a lump) relating to suspicion 
of cancer in a specific organ (colorectal, esophagus or 
breast cancer, respectively). Specific guidelines for refer-
ral criteria, time consumption and steps in the diagnostic 
work-up have been developed for each OS-CPP [5]. With 
inspiration from the Danish model, CPPs have since been 
introduced into the Swedish [6–9], Norwegian [10] and 
UK healthcare system[11–13].

In patients with cancer, 50% present with either vague 
or non-specific symptoms, (e.g. unexplained weight loss, 
pain or fatigue) which was the rationale for implement-
ing the national health strategy – ‘The sooner the better’ 
where one of the main elements was easier access for 
general practitioners (GPs) to refer to diagnostic imag-
ing at the hospital [14–16]. Further, the CPP for non-
specific symptoms and signs of cancer (NSSC-CPP) was 
implemented [14, 15]. GPs have a substantial role in the 
initial diagnostic work-up of these patients, as they have 
the challenging role of filtering the few patients with can-
cer among the many [17]. To initiate a NSSC-CPP, the GP 
is expected to order a specific blood panel and if neces-
sary an X-ray or CT scan (conducted in secondary care 
facilities) to rule out the suspicion of cancer or other 
serious disease [18]. If the GP’s suspicion remains after 
the initial testing, the GP is advised to refer the patient 
to a diagnostic unit at hospital. However, due to different 
regional and intraregional implementations of the NSSC-
CPP in Denmark, some GPs can refer patients to the 
diagnostic units without the initial diagnostic work-up 
[19]. In a previous study, we found that in one of the five 
Regions in Denmark, the GPs were responsible for the 
initial diagnostic testing, and in another it was the diag-
nostic unit. In the remaining three Regions, there were 
intraregional differences in the set-up of the NSSC-CPP 
[19]. The NSSC-CPP is registered when the diagnostic 
unit accept the referral, while the potential initial blood 
panel and CT scan managed in general practice are not. 
Therefore, the registered NSSC-CPPs do not include the 
same initial procedures across the country, which chal-
lenge measuring the outcomes of the NSSC-CPPs and 
thereby evaluating their quality. At the moment, the Dan-
ish Health Authorities measures the quality of the NSSC-
CPP based on the number of completed NSSC-CPPs 
and within recommend time frames without including 
patient-relevant prognostic outcomes. One study indi-
cates that the route to diagnosis is associated with the 
prognosis of patients with cancer [20]. Still, no studies 
have examined if the regional/intraregional organisation 

of the initial diagnostic work up affects the use of CPPs. 
Also, current Danish studies regarding the diagnostic 
outcomes and mortality following NSSC-CPPs are based 
on local and not on national data [21–28]. Therefore, the 
aims of this study were two-fold: 1) To analyse how a CT 
scan referred from GP or hospital is followed by OS-
CPPs and NSSC-CPPs at the national and regional level, 
and 2) To analyse, nationally and regionally, the diagnos-
tic outcomes of these two CT-groups six months and 
mortality one year after CT scan.

Material and methods
Study design
This study was a nationwide population-based obser-
vational cohort study on individual-level register data, 
obtained by linking Danish national registers using the 
unique personal identity number assigned to all Danish 
citizens at birth or immigration [29].

Study population
As part of the initial work-up often includes a CT scan 
we decided to use an initial CT scan as the starting point 
of a potential identification of individuals who may be 
candidates for OS-CPP or NSSC-CPP. The study popula-
tion thus consisted of citizens with a relevant CT scan 
between 1 January 2013 and 31 December 2016 (Fig. 1). 
Non-relevant CT scans were defined as CT scans that 
unlikely have been ordered with the purpose of detect-
ing cancer onset, e.g. CT scans of shoulder, foot or ankle 
(Supplementary table  1). Individuals were included if 
they, at the time of their first CT scan (index CT), were 
18 years or older and did not have another relevant CT 
scan within one year before their index CT. We excluded 
individuals that within five years before index CT were 
recorded with a cancer diagnosis in the Danish Can-
cer Registry (DCR) and individuals that within the last 
two years were registered as initiating a CPP. The study 
population was categorized according to the place of 
CT scan referral; 1) GP or 2) hospital. We excluded CTs 
with no indication of place of referral and a mixed group 
referred from institutions as prison, dentist etc. (Fig. 1).

Defining outcomes
Use of CPPs
Type and total number of CPPs (OS-CPP and NSSC-
CPP) measured six months after index CT. Data was 
obtained from The Danish National Patient Registry 
(NPR) [30]

Non‑cancer diagnoses
Non-cancer diagnoses were selected based on a study 
identifying twenty broad diagnostic groups of chronic 
diagnoses, based on the International Classification of 
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Diseases 10th Revision, as described in details elsewhere 
[31]. Diagnoses were measured six months after index 
CT and obtained from NPR [30]

Cancer diagnoses
Cancer diagnoses registered six months after index CT 
obtained from DCR [32]. We report the ten most com-
mon cancers as well as all cancers combined.

Total mortality and cancer‑specific mortality
Total mortality and cancer specific mortality one year 
after index CT was obtained from the Danish Register of 
Causes of Death [33].

Defining covariates
Sex, age, country of origin and Region were obtained at 
index date from the Population Register [34]. Age was 
categorized into 18-45, 46-59, 60-79 and ≥80 years. 
Country of origin categorized into Denmark, western 
and non-western countries. From the Danish Educa-
tion Register [35], highest attained educational level was 

obtained and categorized: low, medium and high. Affilia-
tion to the labour market was categorised into employed, 
unemployed/social benefits recipient, under education, 
or retired/other and obtained from the Danish Registry 
of Labour Market Affiliation [36]. Cohabitation status 
was obtained from the Danish Family Relations Data-
base and categorized into married/cohabiting couple or 
single/living alone. Non-cancer morbidity was based on 
the selected 20 categories of non-cancer chronic disease 
[31]. Non-cancer morbidities were counted as the total 
number: 0,1,2,≥3 diagnosed within two years prior to 
and up to one month before the index CT. Non-cancer 
morbidities within a month before index CT was not 
included, as it may likely be related to the index CT.

Statistical analysis
Analyses of baseline characteristics were performed with 
chi-squared test. For each of the above described out-
comes we calculated the odds ratio (OR) of CT referred by 
GP versus CT referred by the hospital in a multivariable 
binary logistic regression model. We reported unadjusted 

Fig. 1 flow chart
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and adjusted results where age was included as a continu-
ous variable and sex, country of origin, Region, education, 
affiliation to work market and cohabitation status were 
included as categorical variables. Non-cancer morbidity 
was included as yes/no of each of the twenty comorbidi-
ties. SAS version 9.4 was used for statistical analysis.

Results
Individual baseline characteristics
We identified 228 522 CT scans referred by GPs and 284 
640 referred by hospitals (CT-groups) (Table 1). Marked 
differences in baseline characteristics were seen for the 

variables non-cancer morbidity and Region. No marked 
differences were found in age, sex, country of origin, edu-
cation, affiliation to work market, cohabitation status. 
Individuals with non-cancer morbidity were more likely 
to have a CT scan referred by hospital than GP. Individu-
als from the Capital Region and Region Zealand were 
more likely to have a CT scan referred by the hospital.

Type and number of CPPs
All the presented ORs in the results section are adjusted 
unless otherwise stated. Compared to CT scans referred 

Table 1 Study population characteristics

Characteristics All CT scans (n=513 162) CT scans referred 
by GP (n=228 522)

CT scans referred by 
the hospital (n=284 
640)

Missing values P-value (χ2 test)

Age, n (%) 0 <.0001

 18-45 years 113 376 (22.1) 48 591 (21.3) 64 785 (22.8)

 46-59 years 119 654 (23.3) 52 929 (23.2) 66 725 (23.4)

 60-79 years 94 850 (40.5) 94 850 (41.5) 112 792 (39.6)

 ≥80 years 32 152 (14.1) 32 152 (14.1) 40 338 (14.2)

Gender, n (%) 0 0.0016

 Female 262 958 (51.2) 117 664 (51.5) 145 294 (51.0)

 Male 250 204 (48.8) 110 858 (48.5) 139 346 (49.0)

Country of origin, n (%) 0 <.0001

 Danish 467 068 (91.0) 209 222 (91.6) 257 846 (90.6)

 Western descent 15 935 (3.1) 6 805 (3.0) 9 130 (3.2)

 Non-western descent 30 159 (5.9) 12 495 (5.5) 17 664 (6.2)

Education, n (%) 15 240 <.0001

 Low 183 915 (36.9) 82 101 (36.9) 101 814 (36.9)

 Medium 203 898 (41.0) 91 752 (41.3) 112 146 (40.7)

 High 110 109 (22.1) 48 377 (21.8) 61 732 (22.4)

Affiliation to work market, n (%) 33 <.0001

 Employed 181 309 (35.3) 83 278 (36.4) 98 031 (34.4)

 Unemployed/social benefits 90 709 (17.7) 37 556 (16.4) 53 153 (18.7)

 Under education 13 536 (2.6) 5 257 (2.3) 8 279 (2.9)

 Retired/other 227 575 (44.4) 102 417 (44.8) 125 158 (44.0)

Cohabitation status, n (%) 0 <.0001

 Married or cohabiting 305 835 (59.6) 140 971 (61.7) 164 864 (57.9)

 Single/living alone 207 327 (40.4) 87 551 (38.3) 119 776 (42.1)

Region of residence, n (%) 0 <.0001

 Northern DK 70 310 (13.7) 36 444 (16.0) 33 866 (11.9)

 Central DK 106 933 (20.8) 53 746 (23.5) 53 187 (18.7)

 Southern DK 131 864 (25.7) 69 047 (30.2) 62 817 (22.1)

 Capital DK 142 697 (27.8) 49 112 (21.5) 93 585 (32.9)

 Zealand DK 61 358 (12.0) 20 173 (8.8) 41 185 (14.5)

Non-cancer morbidity, n (%) 0 <.0001

 No morbidities 360 620 (70.3) 175 955 (77.0) 184 665 (64.9)

 One morbidity 102 549 (20.0) 37 186 (16.3) 65 363 (23.0)

 Two morbidities 33 517 (6.5) 10 624 (4.7) 22 893 (8.0)

 Three or more morbidities 16 476 (3.2) 4 757 (2.1) 11 719 (4.1)
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by hospitals, CT scans referred by GPs had a four times 
higher odds (OR=4.06 [3.90 4.22]) of being followed by 
a NSSC-CPP and two times higher odds (OR=2.27 [2.23 
2.30]) to be followed by an OS-CPP (Table 2). We found 
no statistically significant difference between total num-
ber of CPPs according to whether CT scans were referred 
by GP or hospital. Fig.  2 shows the number of CPPs 
divided by the total number of residents in each Region 
and CTs referred by GP and hospital, respectively.

Cancers and non-cancers
35% of all CT scans resulted in a diagnosis of cancer or 
one of the selected non-cancer diagnoses. CT scans 
referred by GPs had a 12% higher odds of resulting in a 
cancer diagnosis than CT scans referred by hospitals 

(OR=1.12 [1.09 1.14]) (Table  3). Large variations were 
found within different cancer diagnoses: lung (OR=1.62 
[1.55 1.69]), bladder (OR=1.80 [1.65 1.96]) brain/cen-
tral nervous system (OR=1.40 [1.22 1.60]), pancreas 
(OR=1.50 [1.36 1.65]) and kidney (OR=1.37 [1.26 1.49]) 
were more often found in CT scans referred by GPs. For 
the non-cancer diagnoses, CT scans referred by GPs were 
more often followed by, stroke (OR=1.30 [1.27 1.33]), 
multiple sclerosis (OR=1.43 [1.19 1.72]) and dementia 
(OR=2.23 [2.15 2.32]).

Cancers and non-cancers by Region
In Region Zealand, 34% of CT scans were followed by a 
non-cancer diagnosis, 10% by cancer and 40% either by 
a non-cancer or a cancer diagnosis (Table  4). Reported 

Table 2 Type and number of CPPs

a OR for CT-GP vs. CT-HO, adjusted for age, sex, country of origin, Region of residence, education, affiliation to work market, cohabitation status and non-cancer 
morbidity

All CT scans 
(n=513 162)

CT scans referred by 
GP (n=228 522)

CT scans referred by the 
hospital (n=284 640)

Crude OR (95%CI) P-value aAdjusted OR (95% CI) P-value

Type of first CPP 6 months after index CT
 None 166 941 (73.1) 247 197 (86.9) (ref ) - (ref ) -

 NSSC-CPP 9 899 (4.3) 3 866 (1.36) 3.79 (3.65 3.93) <.0001 4.06 (3.90 4.22) <.0001

 OS-CPP 51 682 (22.6) 33 577 (11.8) 2.28 (2.25 2.31) <.0001 2.27 (2.23 2.30) <.0001

Total number of CPPs 6 months after index CT
 0 CPP 166 941 (73.1) 247 197 (86.9) 0.41 (0.41 0.42) 0.006 0.41 (0.40 0.42) <.0001

 1 CPP 50 261 (22.0) 30 658 (10.8) (ref ) - (ref ) -

 2 CPP 9 387 (4.1) 5 580 (2.0) 1.03 (0.99 1.06) 0.161 1.00 (0.96 1.04) 0.970

 3 CPP 1 595 (0.7) 1 038 (0.4) 0.94 (0.87 1.02) 0.110 0.90 (0.83 0.98) 0.015

 4+CPP 338 (0.2) 167 (0.1) 0.67 (0.04 10.79) 0.778 1.16 (0.95 1.40) 0.141

Fig. 2 CPPs six months after index CT calculated based on the number of citizens in each Region and presented per 10,000 people
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Table 3 Diagnoses 6 months after index CT

a OR for cancer or selected non-cancer diagnoses in CT-GP vs. CT-HO, adjusted for age, sex, country of origin, Region of residence, education affiliation to work market, 
cohabitation status and non-cancer morbidity

Diagnoses CT scans referred 
by GP (n=228 522)

CT scans referred by 
hospital (n=284 640)

Crude OR (95%CI) P-value crude aAdjusted OR (95% CI) P-value adjusted

All cancer and 
selected non-cancer 
diagnoses

80 525 (35.2) 100 637 (35.4) 1.00 (0.98 1.01) 0.377 1.01 (1.00 1.03) 0.046

All Cancers diagnoses 20 926 (9.2) 22 567 (7.9) 1.17 (1.15 1.19) <.0001 1.12 (1.09 1.14) <.0001

 Lung 5 031 (2.2) 3 831 (1.3) 1.65 (1.58 1.72) <.0001 1.62 (1.55 1.69) <.0001

 Breast 2 846 (1.3) 4 301 (1.5) 0.82 (0.78 0.86) <.0001 0.77 (0.73 0.81) <.0001

 Prostate 2 541 (1.1) 3 582 (1.3) 0.88 (0.84 0.93) <.0001 0.85 (0.81 0.90) <.0001

 Colon 3 203 (1.4) 3 364 (1.2) 1.19 (1.13 1.25) <.0001 1.11 (1.05 1.16) 0.0001

 Melanoma of skin 778 (0.3) 943 (0.3) 1.03 (0.94 1.13) 0.573 1.02 (0.92 1.13) 0.7106

 Bladder 1 445 (0.6) 977 (0.3) 1.85 (1.71 2.01) <.0001 1.80 (1.65 1.96) <.0001

 Brain, central nerv-
ous system

477 (0.2) 421 (0.2) 1.42 (1.24 1.62) <.0001 1.40 (1.22 1.60) <.0001

 Rectum and anus 1 189 (0.5) 1 691 (0.6) 0.88 (0.81 0.94) 0.0005 0.80 (0.74 0.86) <.0001

 Non-Hodgkin lym-
phoma

905 (0.4) 1 135 (0.4) 0.99 (0.91 1.08) 0.878 0.97 (0.88 1.06) 0.4406

 Pancreas 1 006 (0.4) 792 (0.3) 1.59 (1.44 1.74) <.0001 1.50 (1.36 1.65) <.0001

 Endometrium 492 (0.2) 567 (0.2) 1.08 (0.96 1.22) 0.2050 1.04 (0.92 1.18) 0.5476

 Kidney 1 192 (0.5) 1 072 (0.4) 1.39 (1.28 1.51) <.0001 1.37 (1.26 1.49) <.0001

 Ovary 498 (0.2) 508 (0.2) 1.22 (1.08 1.39) 0.0014 1.08 (0.95 1.23) 0.2154

 Stomach 392 (0.2) 441 (0.2) 1.11 (0.97 1.27) 0.1403 1.03 (0.90 1.19) 0.6748

Selected non-cancer 
diagnoses

66 463 (29.1) 85 865 (30.2) 0.95 (0.94 0.96) <.0001 0.97 (0.96 0.99) <.0001

 Coronary heart 
disease

7 519 (3.3) 15 978 (5.6) 0.572 (0.560.59) <.0001 0.55 (0.54 0.57) <.0001

 Heart failure 3 309 (1.5) 6 762 (2.4) 0.60 (0.58 0.63) <.0001 0.64 (0.61 0.67) <.0001

 Peripheral vascular 
disease

4 690 (2.1) 6 890 (2.4) 0.85 (0.81 0.88) <.0001 0.84 (0.81 0.87) <.0001

 Chronic obstructive 
pulmonary disease

8 666 (3.8) 14 515 (5.1) 0.73 (0.71 0.75) <.0001 0.79 (0.77 0.81) <.0001

 Diabetes 6 078 (2.7) 8 134 (2.9) 0.93 (0.90 0.96) <.0001 0.96 (0.93 0.99) 0.022

 Liver disease 2 353 (1.0) 3 181 (1.1) 0.92 (0.87 0.97) 0.0026 1.00 (0.94 1.05) 0.872

 Thyroid disorders 3 317 (1.5) 4 073 (1.4) 1.02 (0.97 1.06) 0.539 1.03 (0.99 1.09) 0.1701

 Kidney disease 3 618 (1.6) 4 643 (1.6) 0.97 (0.93 1.01) 0.176 0.96 (0.92 1.01) 0.096

 Inflammatory bowel 
disease

2 325 (1.0) 2 817 (1.0) 1.03 (0.97 1.09) 0.321 1.06 (1.00 1.12) 0.042

 Ulcer 1 939 (0.9) 2 930 (1.0) 0.82 (0.78 0.87) <.0001 0.86 (0.81 0.92) <.0001

 Hemiplegia/stroke 19 427(8.5) 20 074 (7.1) 1.23 (1.20 1.25) <.0001 1.30 (1.27 1.33) <.0001

 Parkinson disease 584 (0.3) 726 (0.3) 1.00 (0.90 1.12) 0.9999 1.02 (0.91 1.14) 0.791

 Multiple sclerosis 236 (0.1) 233 (0.1) 1.26 (1.06 1.52) 0.011 1.43 (1.19 1.72) 0.0002

 Epilepsy 2 063 (0.9) 3 182 (1.1) 0.81 (0.76 0.85) <.0001 0.86 (0.81 0.91) <.0001

 Dementia 7 894 (3.5) 4 730 (1.7) 2.12 (2.04 2.20) <.0001 2.23 (2.15 2.32) <.0001

 Osteoporosis 4 568 (2.0) 7 332 (2.6) 0.77 (0.74 0.80) <.0001 0.70 (0.68 0.73) <.0001

 Rheumatoid and 
connective tissue 
disease

3 020 (1.3) 3 616 (1.3) 1.04 (0.99 1.09) 0.106 1.04 (0.99 1.09) 0.145

 HIV/AIDS 50 (0.02) 66 (0.02) 0.94 (0.65 1.36) 0.758 1.05 (0.72 1.54) 0.786

 Depression/ anxiety 4 940 (2.1) 6 381 (2.2) 0.96 (0.93 1.00) 0.053 1.06 (1.02 1.10) 0.0042

 Psychotic diseases 679 (0.3) 1 427 (0.5) 0.59 (0.54 0.65) <.0001 0.70 (0.63 0.77) <.0001
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in the same order, 1) non-cancer, 2) cancer and 3) non-
cancer or cancer, the percentages were 27%,8%,32% in 
Region North, 31%,8%,37% in Central, 26%,9%,32% in 
South and 31%,8%,36% in Capital Region, respectively. 
CT scans referred by GPs were more likely to be fol-
lowed by a cancer diagnosis than CT scans referred by 
hospitals in Regions South (OR=1.10 [1.06 1.15]), Zea-
land (OR=1.15 [1.09 1.22]) and Capital (OR=1.26 [1.21 
1.31]),. The same tendency was observed in the Central 
(OR=1.05 [1.00-1.10]) while there was no difference in 
the North Region (OR=0.97 [0.92 1.03]. Fig.  3 provides 
the cancer and non-cancer diagnoses calculated based on 
the number of citizens in each Region and presented by 
10,000 people.

Total and cancer-specific mortality
Individuals with a CT scan referred by GPs had a 12% 
reduced odds (OR=0.88 [0.86 0.90]) of dying (total mor-
tality) compared to individuals with a CT scan referred 
by hospital (Table  5). The cancer-specific mortality was 
3% when CT scan was referred by GPs and 2% when 
referred by hospital, resulting in a 26% higher odds of 
dying from cancer among individuals with a CT scan 
referred by GPs (OR=1.26 [1.21 1.30]).

Total and cancer-specific mortality by Region
Mortality was similar across the five regions, with total 
mortality of 8-10% and cancer-specific mortality of 3%. 
In all Regions, CT scans referred by GPs were associated 

Table 4 Non-cancer and cancer diagnoses 6 months after index CT based on CT scans referred by GP (CT-GP) and hospital (CT-HO) in 
each Region and between Regions

a=GPs responsible for the initial CT scan before NSSC-CPP

b=intraregional differences regarding responsibility of initial CT scan

c=hospital responsible for the initial CT scan before NSSC-CPP
a OR for CT-GP vs. CT-HO, adjusted for age, sex, country of origin, Region of residence, education, affiliation to work market, cohabitation status
b OR for CT-GP vs. CT-HO, adjusted for age, sex, country of origin, Region of residence, education, affiliation to work market, cohabitation status and non-cancer 
morbidity

Diagnoses 6 months after index CT scan by CT scans referred by GP and hospital in each 
Region Total=513 162, n(%)

Diagnoses 6 months after index CT scan by Region 
Total= 513 162, n(%)

Regions and CT-groups Non-cancer Cancer Non-cancer or 
cancer

Non-cancer Cancer Non-cancer or cancer

All Regions CT-GP n=228 522 66 463 (29.1) 20 926 (9.2) 80 525 (35.2) 152 328 (29.7) 43 493 (8.5) 181 162 (35.3)

CT-HO n=284 640 85 865 (30.2) 22 567 (7.9) 100 637 (35.4)

Adjusted OR (95%CI) a0.97 (0.96 0.99) b1.12 (1.09 1.14) a1.01 (1.00 1.03)

P -value <.0001 <.0001 0.046

Zealanda CT-GP n=20 173 6 803 (33.7) 2 178 (10.8) 8 183 (40.6) 21 361 (34.3) 6 088 (9.8) 25 114 (40.4)

CT-HO n=41 185 14 559 (35.4) 3 910 (9.5) 16 931 (41.1)

Adjusted OR (95%CI) a1.00 (0.96 1.04) b1.15 (1.09 1.22) a1.06 (1.02 1.10)

P -value 0.979 <.0001 0.0015

Northb CT-GP n=36 444 9 439 (25.9) 2 868 (7.9) 11 362 (31.2) 18 661 (26.5) 5 496 (7.8) 22 313 (31.7)

CT-HO n=33 866 9 222 (27.2) 2628 (7.8) 10 951 (32.3)

Adjusted OR (95%CI) a0.94 (0.90 0.97) b0.97 (0.92 1.03) a0.95 (0.91 0.98)

P -value 0.0003 0.332 0.0013

Centralb CT-GP n=53 746 16 957 (31.6) 4 519 (8.4) 19 981 (37.2) 33 553 (31.2) 8 538 (8.0) 39 277 (36.7)

CT-HO n=53 187 16 596 (31.2) 4 019 (7.6) 19 296 (36.3)

Adjusted OR (95%CI) a0.99 (0.96 1.01) b1.05 (1.00 1.10) a1.01 (0.98 1.03)

P -value 0.348 0.049 0.686

Southb CT-GP n=69 047 18 091 (26.2) 6 503 (9.4) 22 660 (32.8) 34 725 (26.3) 11 508 (8.7) 42 728 (32.4)

CT-HO n =62 817 16 634 (26.5) 5 005 (8.0) 20 068 (32.0)

Adjusted OR (95%CI) a0.95 (0.93 0.98) b1.10 (1.06 1.15) a1.00 (0.97 1.02)

P -value 0.0004 <.0001 0.916

Capitalc CT-GP n =49 112 15 173 (30.9) 4 858 (9.9) 18 339 (37.3) 44 027 (30.9) 11 863 (8.3) 51 730 (36.3)

CT-HO n =93 585 28 854 (30.8) 7 005 (7.5) 33 391 (36.0)

Adjusted OR (95%) a0.99 (0.97 1.02) b1.26 (1.21 1.31) a1.06 (1.03 1.08)

P-value 0.474 <.0001 <.0001
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with reduced odds of total mortality: North (OR=0.78 
[0.73 0.83]), Central (OR=0.92 [0.87 0.96]), South 
(OR=0.85 [0.81 0.89]), Capital (OR=0.96 [0.91 1.00]) and 
Zealand (OR=0.85 [0.79 0.90]). Regarding cancer-spe-
cific mortality, in Central (OR=1.15 [1.06 1.25]), South 
(1.27 [1.18 1.36]), Zealand (1.28 [1.16 1.41]) and the Capi-
tal Region (1.51 [1.40 1.62]) CT scans referred by GPs 
where associated with an increased odds of cancer-spe-
cific mortality compared to CT scans referred by hospi-
tals. In Region North, no difference was found (OR=1.00 
[0.91 1.10]).

Discussion
Main findings
CT scans referred by GPs were more likely to be followed 
by an OS-CPP or a NSSC-CPP than CT scans referred 
by hospitals. Besides in Region North, CT scans referred 
by GPs were more likely to be followed by a cancer diag-
nosis and cancer-specific mortality. Individuals with a 
CT scan referred by GPs were less likely to die within one 
year from index CT scan (total mortality) but more likely 
to die from cancer (cancer-specific mortality). We found 
no clear pattern between high use of CT scans and CPPs 
and the following number of diagnostic outcomes and 
mortality.

Strengths and limitations
The use of national register data made it possible to 
include a large sample and to adjust for a number of 
potential confounders which strengthen the credibil-
ity of this study. Also, the use of population-based reg-
ister data, collected independently of study hypothesis, 

eliminated the risk of selection and information bias. Our 
exclusion criteria enabled us to investigate a naïve popu-
lation regarding CPPs and cancer diagnoses and thereby 
avoiding that CT scans were parts of follow-up after e.g. 
cancer treatment.

An important challenge and limitation of this study 
relates to the exposure measurement. We chose place of 
CT referral (GP or hospital), as we in a previous study 
found differences between and within regions in place of 
initial CT scan [19]. However, CT scans ordered with the 
suspicion of cancer are not labelled ‘suspicion of cancer’ 
in the registers. Therefore, we had to include all CT scans 
and thereby describe a broader diagnostic pattern. Still, 
as we wanted to describe and compare the outcomes of 
the initial diagnostic work performed by GPs and hospi-
tals, this was, in our opinion, the best suitable design.

A high proportion of total CT scans were excluded due 
to missing referral information. When examining, this 
excluded group only, they were less likely to be followed 
by a CPP than individuals referred by both GP and hospi-
tal referred CT scans.

Interpretations of results and comparison with other 
studies
We found that CT scans referred by GPs were more likely 
to be followed by a NSSC-CPP and an OS-CPP. This is 
not surprising as, according to the Danish Health Author-
ity, 70% of NSSC-CPPs and 53% of OS-CPPs are initiated 
after referral from GPs [37, 38]. We found no difference 
between the CT-groups and the total numbers of CPPs. 
A Danish registry-study, found that 6% of patients going 
through an initial OS-CPP, without receiving a diagno-
sis of cancer, were re-referred to one additional or more 

Fig. 3 Cancer and non-cancer diagnoses six months after index CT calculated based on the number of citizens in each Region and presented per 
10,000 people
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CPPs within a six month period [39]. In our study, this 
number was 22%. These results should be compared with 
caution, as we did also include the NSSC-CPP. As only 
few local studies have looked into the diagnostic out-
comes of CPPs, it is uncertain whether more CPPs within 
a short period of time are more costly to society and 
cause more benefits than harms to the individual.

We found that CT scans referred by GPs were, with 
large regional variations, more likely to be followed by 
a cancer diagnosis and cancer-specific mortality. This 
might indicate the importance of easy access to diagnos-
tic imaging for GP’s as they play an essential role in ini-
tial cancer diagnostics. Probably it also reflects a broader 
use of CT scans within patients in the hospitals who 
represent a selected population with morbidity. From 

these results, we cannot conclude that patients starting 
their initial cancer diagnostics at GPs are worse off than 
patients referred from hospitals, but that they are in gen-
eral more associated to a cancer diagnosis and thereby 
cancer-specific mortality. CT scans referred from hos-
pitals were follow by a higher total mortality. This again 
might be due to hospitals more likely referring trauma 
patients and patients with other severe conditions to a CT 
scan than GPs. Regional variations may be interpreted as 
the Regions’ use of CT scans between GPs and hospitals 
are organised differently. For example, in Region Zea-
land, CT scans referred by GPs had a 15% greater odds 
of being followed by a cancer diagnosis than CT scans 
referred by hospitals. This result correspond to our pre-
vious publication, showing that in Region Zealand, the 

Table 5 Total mortality and cancer-specific mortality 1 year after index CT scan based on CT scans referred by GP (CT-GP) and hospital 
(CT-HO) in each Region and between Regions

a=GPs responsible for the initial CT scan before NSSC-CPP

b=intraregional differences regarding responsibility of initial CT scan

c=hospital responsible for the initial CT scan before NSSC-CPP
a OR for CT-GP vs. CT-HO, adjusted for age, sex, country of origin, Region of residence, education, affiliation to work market, cohabitation status and non-cancer 
morbidity

Mortality 1 year after index CT scan by CT scans referred by GP and hospital in each Region 
Total=513 162

Total mortality one year after index CT 
scan by Region Total= 513 162

Regions and CT-groups Total mortality n(%) Cancer-specific 
mortality n(%)

Total mortality n(%) Cancer specific 
mortality n(%)

All Regions CT-GP n =228 522 16 297 (7.13) 6 804 (3.0) 41 077 (8.0) 13 478 (2.6)

CT-HO n =284 640 24 780 (8.7) 6 674 (2.3)
aAdjusted OR (95 %) 0.88 (0.86 0.90) 1.26 (1.21 1.30)

P-value <.0001 <.0001

Zealanda CT-GP n =20 173 1 660 (8.2) 754 (3.7) 6 261 (10.2) 2 021 (3.3)

CT-HO n =41 185 4 601 (11.2) 1 267 (3.1)
aAdjusted OR (95 %) 0.85 (0.79 0.90) 1.28 (1.16 1.41)

P -value <.0001 <.0001

Northb CT-GP n =36 444 2 602 (7.1) 954 (2.6) 11 507 (8.1) 1 823 (2.6)

CT-HO n =33 866 3 147 (9.3) 869 (2.6)
aAdjusted OR (95%) 0.78 (0.73 0.83) 1.00 (0.91 1.10)

P -value <.0001 0.992

Centralb CT-GP n =53 746 4 025 (7.5) 1 409 (2.6) 8 411 (7.9) 2 569 (2.4)

CT-HO n =53 187 4 386 (8.3) 1 160 (2.2)
aAdjusted OR (95 %) 0.92 (0.87 0.96) 1.15 (1.06 1.25)

P -value 0.0006 0.0006

Southb CT-GP n =69 047 4 348 (6.3) 2 080 (3.0) 9 149 (6.9) 3 496 (2.7)

CT-HO n =62 817 4 801 (7.6) 1 416 (2.3)
aAdjusted OR (95 %) 0.85 (0.81 0.89) 1.27 (1.18 1.36)

P -value <.0001 <.0001

Capitalc CT-GP n =49 112 3 662 (7.5) 1 607 (3.3) 5 749 (8.2) 3 569 (2.5)

CT-HO n =93 585 7 845 (8.4) 1 962 (2.1)
aAdjusted OR (95 %) 0.96 (0.91 1.00) 1.51 (1.40 1.62)

P -value 0.048 <.0001
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GPs are responsible for the initial diagnostic work up in 
patients with non-specific symptoms that could be can-
cer [19]. However, in the same study, the hospitals in the 
Capital region are responsible for the initial CT scan, but 
in the present study CT scans referred by GPs had a 26% 
greater risk of being followed by a cancer diagnosis than 
CT scans referred by hospitals. This indicates that other 
factors might be more important than the regional diag-
nostic infrastructure and that several routes to diagnosis 
exist. We found no clear association between high use 
of CT scans and CPPs in some Regions and the follow-
ing pattern of diagnoses and mortality, e.g. Region Zea-
land had the lowest use of CT scans and CPPs, and the 
highest proportion of non-cancer and cancer diagnoses, 
as well as the highest total and cancer-specific mortality 
(all outcomes being statistically significant when adjusted 
for potential confounders in a multiple logistic regres-
sion model). This could be interpreted as Region Zealand 
refers too few patients to CT scans and CPPs in both pri-
mary and secondary health care, as the ones referred to 
CT scans have a greater risk of diagnoses and mortality 
than other Regions. Opposite, the Capital Region had a 
similar low use of CT scans and CPPs, but a lower pro-
portion of following cancer diagnoses and a similar total 
and cancer-specific mortality as the other Regions. This 
indicates that neither the proportion of CT scans and 
CPPs nor the different modality (GP or hospital respon-
sible for the initial diagnostic work up) can explain the 
diagnostic outcomes and mortality. Possible explana-
tions might be population based: health behaviour such 
as smoking or alcohol consumption, or social factors as 
loneliness and network support – or other unmeasur-
able confounders. Qualitative and quantitative research 
is needed to explore and to estimate which factors that 
might explain the regional differences in diagnoses and 
mortality found in this study.

Implications
No studies have investigated the use of CPPs and 
diagnostic outcomes after the initial cancer diagnos-
tic, even though these outcomes are crucial when 
evaluating the benefits and harms of cancer diagnos-
tic in Denmark. We acknowledge, that this study pro-
vides an overarching description, indicating the need 
for studies aiming to answer the question - which 
diagnostic model is the most beneficial and least 
harmful? This, however, was beyond the scope of the 
present study. A challenge, to such future studies lies 
in the registration of the diagnostic work up in gen-
eral practice. Still, our results indicate that Regions 
use CT scans differently in cancer diagnostic, and that 
Regions with a large use of CT scans and CPPs do not 
necessarily have a corresponding low or high number 

of cancer diagnoses or cancer-specific mortality. This 
is important knowledge to the Danish Health Authori-
ties, as they are currently measuring the quality of the 
NSSC-CPP based on the number of completed NSSC-
CPPs. Our study indicates that this is not a sufficient 
quality indicator, and that more patient prognostic 
outcomes should be included when evaluating the 
quality of cancer diagnostics. Further, in 2016, Nor-
way and Sweden implemented NSSC-CPPs based on 
the Danish model [6, 10]. As we have not been able 
to identify studies investigating their potential organi-
sational differences, results from our study might be 
relevant in an international context.

Conclusion
We found that Regions have organised their use of CT 
scans in cancer diagnostics differently between GPs and 
hospitals. CT scans referred by GPs were more likely to 
be followed by a CPP, a cancer diagnosis and cancer-spe-
cific mortality. This may be due to differences in patient 
populations in hospitals and GPs. No obvious association 
between number of CT scans and CPPs and the follow-
ing prognostic outcomes were found. These results are 
important when evaluating the quality of initial cancer 
diagnostic in Demark.
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Abstract 

Background In Denmark, Region Zealand has been criticised for its use of the Cancer Patient 

Pathway for Non-Specific Symptoms and Signs (NSSC-CPP). In Region Zealand, general 

practitioners (GPs) do the initial diagnostic work-up (GP paradigm); in other regions, patients are 

referred directly to hospital (hospital paradigm). There is no evidence to suggest which is the 

most beneficial organisation of the NSSC-CPP.  

Aim To compare the occurrence of colon cancer and the risk of non-localised cancer stage 

between the GP and hospital paradigms. 

Design & setting A case-control registry-based study of patients diagnosed with colon cancer 

from 2014-2018, and matched controls in Denmark.  

Method Multivariable binary logistic regression models were applied to estimate the odds ratios 

(OR) of cancer and non-localised stage associated with the two paradigms. Paradigms were 

defined based on place of diagnostic activity which included CT scan or/and cancer patient 

pathways. Not all CT scans in the control group were part of cancer work-up and a fraction of 

these were randomly removed. Inference was performed with a bootstrap to account for 

removal. 

Results The GP paradigm was more likely to result in a cancer diagnosis than the hospital 

paradigm; ORs ranged from 1.91-3.15 considering different fractions of CT scans as part of cancer 

work-up. No difference was found in cancer stage between the two paradigms; ORs ranged from 

1.08-1.10 and were not statistically significant.   

Conclusion Patients in a GP paradigm were diagnosed with colon cancer more often, but we 

cannot conclude that they are diagnosed at a more advanced stage than patients in a hospital 

paradigm.   

Keywords Cancer diagnostics, general practice, non-specific symptoms, case-control study, 

colon cancer   

How this fits in  

 The cancer patient pathway for non-specific symptoms and signs (NSSC-CPP) has been 

implemented with variations across Denmark  

 Either the general practitioner or the hospital are responsible for the initial diagnostic 

work-up of NSSC-CPP referred patients  

 No evidence suggests the most beneficial organisation of the NSSC-CPP 

 We found that patient initiating their diagnostic work-up in general practice were more 

likely to be diagnosed with colon cancer, however, not in a more advanced stage than 

patients with diagnostic work-up initiated by hospital  
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In Denmark, Cancer Patient Pathways (CPPs) have been implemented since 2007 [1]. Similar pathways 

and clinical guidelines aiming to expedite the investigation, diagnosis, and treatment of symptomatic 

individuals have been introduced in Norway [2], Sweden [3], United Kingdom [4], Spain [5] and New 

Zealand [6]. In Denmark, CPPs include the patient trajectory from diagnostic work-up to potential 

diagnosis and initiation of treatment. About 50% of patients with cancer present initially with vague 

or non-specific symptoms, indicative of potentially severe disease but ineligible for any organ-specific 

CPPs [7]. Therefore, the Cancer Patient Pathway for Non-specific Symptoms and Signs of Cancer (NSSC-

CPP) was introduced in Denmark in 2012. Of patients referred to the NSSC-CPP, about 11% turn out 

to have cancer and the remaining 89% do not [8]. The initial diagnostic work-up in the NSSC-CPP 

consists of a diagnostic blood panel and imaging (often a CT scan). Regional and intra-regional 

variations have been found as in some places this step is performed by GPs, and in others by hospital-

based diagnostic units [9]. If no diagnosis is made after initial work-up, the patient can be referred to 

a diagnostic unit to continue diagnostic work-up regardless of where the first step was implemented 

[10]. Diagnostic units are clinics with comprehensive facilities for medical investigation. One of the 

five Danish regions, Region Zealand, has been criticised for the inappropriate organisation of the NSSC-

CPP demonstrated by a lower number of registered NSSC-CPPs compared to the other regions [11]. 

Since GPs are responsible for the initial diagnostic step in Region Zealand, some patients might never 

need to be referred to the diagnostic units, either because they can be managed in general practice 

or, if a suspicion of cancer is confirmed, they are directed to an organ-specific CPP, thus bypassing the 

NSSC-CPP. Patients are not registered in the NSSC-CPP before being referred to a diagnostic unit, 

which may not happen if the initial diagnostic step is taken by a GP. This could explain the lower 

number of NSSC-CPPs and would indicate that Region Zealand’s organisation is not necessarily 

inappropriate.  

In this case-control study we focused on the diagnosis of colon cancer which is often detected as part 

of the NSSC-CPP [12, 13]. We included patients with a colon cancer diagnosis (cases) and 

corresponding controls, and we identified whether their initial diagnostic steps were initiated by GPs 

(GP paradigm) or hospitals (hospital paradigm).  

The aim of this study was to compare the occurrence of colon cancer between the GP paradigm and 

the hospital paradigm and, given a colon cancer diagnosis, to compare the risk of non-localised cancer 

stage between the two paradigms. 

 

BACKGROUND 
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Study design  

This study was a matched case-control study and included individual-level registry data obtained by 

linking Danish national registers using the unique personal identity number assigned to all Danish 

residents at birth or immigration [14]. 

Study population  

Cases were all patients ≥18 years diagnosed with colon cancer from 2014-2018 (inclusive) in the 

Danish Cancer Registry [15]. Ten controls per case (1:10) were matched on age, sex and municipality 

of residence, and controls were free of colon cancer on the date of diagnosis of cases (index-date). 

We excluded all cases and potential controls diagnosed with any cancer (except for non-melanoma 

skin cancer) five years prior to the index-date. Further, we excluded individuals if they had immigrated 

to or emigrated from Denmark six months prior to the index-date.   

Paradigms 

Cases and controls were divided into paradigms based on their first diagnostic activity obtained six 

months prior to the index-date. Diagnostic activity included: CT scan, colon cancer CPP (CC-CPP), 

abdominal CPP (A-CPP) (including a list of CPPs related to the abdomen, Appendix 1), organ-specific 

CPPs (OS-CPP), and the NSSC-CPP (Figure 1).  

As we were interested in the comparison between the GP and hospital paradigms, only these two 

paradigms were included for analysis within this study. 

Outcomes  

Outcomes were the occurrence of colon cancer (ICD-10 diagnosis code C18) and stage at diagnosis 

(localised, non-localised and undefined) as described elsewhere [16] between 2014-2018, obtained 

from the Danish Cancer Registry based on tumour, node, metastases (TNM) codes (Appendix 2) [15].  

Covariates 

Sex, age and country of origin were obtained at index date from the Population Register [17]. 

Educational level came from the Danish Education Register [18]. Affiliation to the labour market came 

from the Danish Registry of Labour Market Affiliation [19], and cohabitation status from the Danish 

Family Relations Database [17, 20]. Non-cancer morbidity was based on twenty broad diagnostic 

groups of chronic diagnoses [21] from the discharge diagnoses in the National Patient Registry [22]. 

(Table 1.) 

 

METHOD 
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Statistical analysis  

The two main analyses were: 1) the assessment of a difference in colon cancer incidence between the 

GP and the hospital paradigms, and 2) the assessment of a difference in the incidence of non-localised 

cancer relative to localised cancer between the two paradigms. Odds ratios (ORs) from multivariable 

binary logistic regression models were used for the comparisons, where the binary paradigm (GP or 

hospital) functioned as outcome, and the four-category stage variable (localised, non-localised, 

undefined, no cancer) functioned as exposure; for the latter analysis, the OR between non-localised 

and localised were reported. Uncertainty estimates were obtained from the empirical bootstrap 

distribution of the effect estimates, which involved resampling the original data set with replacement 

1999 times. All effect estimates were adjusted for age, sex, country of origin, education, affiliation to 

labour market, cohabitation status, non-cancer morbidity, and year-and-season of diagnosis. 

 

In the definitions of the paradigms, we excluded CT scans that were likely to be unrelated to cancer 

diagnostics, a full list is described elsewhere [12]. However, since CT scans are used for many purposes, 

we cannot assume that all the remaining CT scans were part of the diagnostic process; nor is this 

information listed in the Danish registers. We assumed that in the GP and hospital paradigms a fraction 

of the scans not accompanied by a CPP in the control group were not part of cancer diagnostics. CT 

scans in the case group and CT scans occurring together with a CPP were assumed to be part of cancer 

diagnostics. To investigate the sensitivity of our analyses with respect to the assumed fraction, and to 

illustrate the range of possible results, analyses for all 101x101=10,201 possible choices of fractions 

from 0% to 100% were calculated, each based on a single bootstrap replicate. Inquiry at GP practices 

in two Danish Regions and two radiological departments proposed that 70%-90% of all CT scans 

ordered, both by GPs and hospitals, were part of cancer diagnostics. For CT scans not accompanied by 

a CPP in the control group, this translated into 63.7%-87.9% for the GP paradigm, and 68.7%-89.6% 

for the hospital paradigm (for calculation see Appendix 3).  
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Figure 1: flow diagram for cases and controls divided into paradigms based on their diagnostic 

activity  
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Cohort characteristics 

There were 16,125 cases and 161,199 matched controls (Table 1). Of cases, 6186 (38%) were 

diagnosed with colon cancer in localised stage; 6719 (42%) in non-localised stage, and 3220 (20%) with 

an undefined stage. The control group more often had no diagnostic activity before index-date and 

had fewer comorbidities than colon cancer cases. The undefined cases were in older patients with 

more comorbidities who were more often retired than the other groups. 

Table 1 Study population characteristics 

Study population characteristics  

Characteristics  
Total study population 
(n=177324) 

Control 
(n=161199) 

Case localised 
stage (n=6186) 

Case non-
localised 
(n=6719) 

Case 
undefined 

stage 
(n=3220) 

Missing 
values 

Paradigms, n (%)  
 

      0  

   1.Direct A-CPP or  

   CC-CPP 

1566 (0.97) 3217 (52.00) 2909 (43.30) 1359 (42.20)   

   2.Other activity 2961 (1.84) 518 (8.37) 827 (12.31) 381 (11.83)   

   3.No activity 149747 (92.90) 1430 (23.12) 1156 (17.20) 685 (21.27)   

   4.GP paradigm 2619 (1.62) 607 (9.81) 1119 (16.65) 483 (15.00)   

   5.Hospital paradigm 4306 (2.67) 414 (6.69) 708 (10.54) 312 (9.69)   

Age, n (%) 
 

      0  

   18-45 years 4140 (2.57) 148 (2.39) 194 (2.89) 72 (2.24)   

   46-59 years 19906 (12.35)  707 (11.43)  943 (14.03)  311 (9.66)   

   60-79 years 101702 (63.09)  4132 (66.80)  4143 (61.66) 1882 (58.45)   

   ≥80 years 35451 (21.99)  1199 (19.38)  1439 (21.42)  955 (29.66)   

Sex, n (%) 
 

      0  

   Female 82321 (51.07) 3209 (51.88) 3455 (51.42) 1572 (48.82)   

   Male 78878 (48.93)  2977 (48.12)  3264 (48.58) 1648 (51.18)   

Country of origin, n (%)  
 

      0  

   Danish 151862 (94.21) 5907 (95.49) 6441 (95.86) 3068 (95.28)   

   Western descent 4632 (2.87)  160 (2.59)  155 (2.31)  86 (2.67)   

   Non-Western descent 4705 (2.92)  119 (1.92)  123 (1.83)  66 (2.05)   

Education, n (%) 
 

       8275 

   Short  56230 (36.23) 2060 (35.15) 1892 (34.84) 902 (35.36)   

   Medium 62760 (40.44)  2458 (41.95)  2300 (42.36) 1054 (41.32)   

   Long 36218 (23.34)  1342 (22.90)  1238 (22.80)  595 (23.32)   

Affiliation to work 

market, n (%)  

 
      14  

   Employed 35075 (21.76) 1277 (20.64) 1482 (22.06) 568 (17.64)   

   Unemployed/social   

benefits  

11837 (7.34) 463 (7.48) 579 (8.62) 206 (6.40)   

   Under education 328 (0.20) 19 (0.31) 8 (0.12) 6 (0.19)   

   Retired/other 113945 (70.69) 4427 (71.56) 4650 (69.21) 2440 (75.78)   

Cohabitation status, n 

(%) 

 
       0 
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   Married or cohabiting 62386 (38.70) 2206 (35.66) 2623 (39.04) 1447 (44.94)   

   Single/living alone  98813 (61.30)  3980 (64.34)  4096 (60.96) 1773 (55.06)   

Non-cancer morbidity, n 

(%) 

 
      0  

   No morbidities 119883 (74.37) 3994 (64.57) 4328 (64.41) 1916 (59.50)   

   One morbidity 27161 (16.85)  1401 (22.65)  1562 (23.25)  778 (24.16)   

   Two morbidities  9142 (5.67)  511 (8.26)  531 (7.90)  321 (9.97)   

   Three or more   

morbidities  

5013 (3.11) 280 (4.53) 298 (4.44) 205 (6.37)   

Year of diagnosis  
 

       0 

   2014 32449 (20.13) 1276 (20.63)  1269 (18.89)  700 (21.74)    

   2015 33833 (20.99)  1240 (20.05)  1260 (18.75)  884 (27.45)   

   2016 32958 (20.45)  1300 (21.02)  1364 (20.30)  632 (19.63)   

   2017 32689 (20.28) 1289 (20.84) 1445 (21.51) 537 (16.68)   

   2018 29270 (18.16) 1081 (17.47) 1381 (20.55) 467 (14.50)   

Season of diagnosis  
 

      0  

   Winter (Jan-Mar) 40585 (25.18) 1583 (25.59) 1664 (24.77) 812 (25.22)   

   Spring (Apr-Jun) 40989 (25.43) 1614 (26.09) 1674 (24.91) 812 (25.22)   

   Summer (Jul-Sep) 38368 (23.80) 1387 (22.42) 1693 (25.20) 758 (23.54)   

   Autumn (Oct-Dec) 41257 (25.59) 1602 (25.90) 1688 (25.12) 838 (26.02)   

 

 

Odds of cancer between paradigms  

Patients in the GP paradigm were more likely to receive a diagnosis of cancer than patients in the 

hospital paradigm. Depending on the fraction of CT scans being part of cancer diagnostics, the 

adjusted ORs ranged from 1.91 (95% CI 1.73-2.11) to 3.15 (2.85-3.47) (Table 2; Figure 2). The highest 

OR was observed under the assumption that more CT scans from hospital were part of cancer 

diagnostics (90%) and fewer from GPs (70%).  

Stage at colon cancer diagnosis between paradigms   

No difference was found in cancer stage between the GP and hospital paradigms; ORs ranged from 

1.08 (0.90-1.29) to 1.10 (0.92-1.32), meaning that patients in the GP paradigm were slightly more likely 

to be diagnosed in a non-localised stage. However, none of the ORs were statistically significant (Table 

3; Figure 3).  
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Table 2: Odds ratios of GP versus hospital paradigms for detection of cancer under different 
assumptions regarding the fraction of CT scans being part of cancer work-up 
 

*Odds ratio: OR>1 indicates higher probability of cancer in GP paradigm than in hospital paradigm. 
All presented ORs are adjusted for age, sex, country of origin, education, affiliation to work market, cohabitation 
status, non-cancer morbidity, and year-and-season of diagnosis. 

 

Table 3: Odds ratios of GP versus hospital paradigms for non-localised vs. localised cancer under 
different assumptions regarding the fraction of CT scans being part of cancer work-up 
 

*Odds ratio: OR>1 indicates higher probability of non-localised cancer stage in GP paradigm than in hospital 
paradigm. All presented ORs are adjusted for age, sex, country of origin, education, affiliation to work market, 
cohabitation status, non-cancer morbidity, and year-and-season of diagnosis. 

 Adjusted OR (95% CI)* of GP vs. hospital paradigm for detection of cancer under different 
assumptions 

 Hospital paradigm 

G
P

 p
ar

ad
ig

m
 

Proportions (%) of CT scans from GPs (y-axis) and hospitals (x-axis) being part of cancer work-up 
 70% 80% 90% 

70% 2.45 (2.21 2.72) 2.80 (2.53 3.10) 
 

3.15 (2.85 3.47) 
 

80% 2.15 (1.94 2.38) 
 

2.46 (2.23 2.71) 
 

2.76 (2.51 3.05) 
 

90% 1.91 (1.73 2.11) 
 

2.18 (1.98 2.41) 
 

2.45 (2.23 2.71) 
 

 Adjusted OR (95% CI)* of GP vs. hospital paradigm for non-localised stage under different 
assumptions 

 Hospital paradigm 

G
P

 p
ar

ad
ig

m
 

Proportions (%) of CT scans from GPs (y-axis) and hospitals (x-axis) being part of cancer work-up 
 70% 80% 90% 

70% 1.08 (0.90 1.29) 
 

1.08 (0.90 1.29) 1.08 (0.90 1.29) 

80% 1.10 (0.91 1.30) 
 

1.10 (0.90 1.29) 1.10 (0.90 1.29) 

90% 1.10 (0.92 1.31) 1.10 (0.92 1.32) 1.10 (0.92 1.32) 
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Figure 2 Odds ratios of GP versus hospital paradigm for detection of cancer  

Figure 2 provides ORs of GP vs. hospital for the detection of cancer considering all possible scenarios in terms of 

0-100% of CT scans being part of cancer work-up. CT scans either referred from hospital (y-axis) or GP (x-axis). 

The blue dots (NS) represent non-significant ORs. ORs are adjusted for age, sex, country of origin, education, 

affiliation to work market, cohabitation status, non-cancer morbidity, and year-and-season of diagnosis. 

 

 

 

 

 

 

 

 

 

81



11 
 

Figure 3 Odds ratio of GP versus hospital for non-localised cancer  

Figure 3 provides ORs of GP vs. hospital for non-localised cancer considering all possible scenarios in terms of 0-

100% of CT scans being part of cancer work-up. CT scans either referred from hospital (y-axis) or GP (x-axis). 

The blue dots (NS) represent non-significant ORs. ORs are adjusted for age, sex, country of origin, education, 

affiliation to work market, cohabitation status, non-cancer morbidity, and year-and-season of diagnosis. 
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DISCUSSION 

Summary 

Patients whose initial diagnostic work-up took place in general practice (GP paradigm) had 2-3 times 

higher odds of receiving a diagnosis of colon cancer than people whose initial diagnostic work-up took 

place in hospital (hospital paradigm). Depending on perspective, this finding can be interpreted in 

different ways. It could reflect the essential role of GPs in cancer diagnostics including GP gut feeling 

[23-25]. This would suggest that when GPs initiate a diagnostic work-up, their suspicion of colon 

cancer is more often confirmed compared to hospitals. The finding could also be interpreted as GPs 

referring too few patients for diagnostic work-up, as their referrals are associated with higher odds of 

colon cancer. One could argue that the ‘hit-rate’ (fraction of referrals that end in a cancer diagnosis) 

in the GP paradigm is too high and should be reduced by referring more people. There is no evidence 

suggesting an appropriate threshold for such a hit-rate. Referring more patients risks introducing 

harms, such as overdiagnosis, overtreatment and psychosocial consequences [26, 27]. For patients 

with colon cancer, we found a slightly higher, albeit non-significant OR for non-localised cancer stage 

in the GP paradigm. From a patient prognostic perspective, it does not seem as though patients who 

initiate their diagnostic work-up in the GP paradigm are better or worse off than patients in the 

hospital paradigm.  

Strengths and limitations  

A strength of this study is the large dataset from high quality Danish registers in which we were able 

to link information about cancer stage at diagnosis and diagnostic activity. No other study has 

examined stage at diagnosis while investigating different paradigms of initial cancer work-up in 

Denmark. When designing this study, we knew we would include CT scans that were likely to be 

unrelated to cancer work-up, as information for proper distinguishing them was not available in the 

Danish registries. Thus, a strength is the presentation of ORs on a range of different assumptions based 

on recommendations from a small group of GPs and radiologists, which, nevertheless, may not be 

representative of the entire use of CT scans in Denmark. 

The two paradigms might still represent two different patient groups, which challenges the 

comparison. Not surprisingly, people in the hospital paradigm had more non-cancer morbidities than 

people in the GP paradigm. We adjusted for this variable in the analyses but people within the hospital 

paradigm might be more likely to have CT scans for other purposes when already in hospital.  

For 20% of cases, information about stage at colon cancer diagnosis was missing and the group with 

an undefined cancer stage was associated with advanced age and morbidity. While we adjusted for 

these variables, we cannot exclude that they biased the results. Finally, we dichotomised stage at 
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diagnosis into localised (including stage 1-3) and non-localised stage (stage 4). Clinically this 

dichotomisation makes sense, as it reflects the potentially curative and non-curative aims of 

treatment, respectively. It may, however, be too simple a division as we cannot differentiate between 

stages 1-3 within the localised group which represent a rather large span in prognosis.  

Comparison with existing literature  

We have not identified any other studies investigating the effect of different diagnostic paradigms for 

patients with non-specific symptoms. A Danish matched cohort study by Naeser and colleagues found 

that patients presenting with non-specific symptoms did not have a worse prognosis than patients 

with cancer diagnosed through other routes [28]. The authors suggested that GPs referred patients in 

a timely way to the diagnostic units as similar mortality rates were observed between the different 

routes to diagnosis [28, 29]. This is supported by a Danish population-based study estimating the 

positive predictive value (PPV) of GPs’ suspicions of cancer (gut feeling) [30]. The authors found the 

PPV of GPs’ gut feeling to be 9.8% and thereby comparable to the PPV of alarm symptoms of cancer 

(7.8%) [30]. A population-based study of patients with cancer in Denmark investigated the association 

between route to diagnosis and one-year all-cause mortality [31]. Patients diagnosed through a 

hospital-initiated CPP were slightly more likely to die within the first year compared to patients 

diagnosed through GP-initiated CPPs (OR 1.09 (95% CI 1.04-1.14))[31]. These results also indicate that 

patients referred by GPs do not appear to have a worse prognosis than patients referred by hospitals. 

The risk of confounding-by-severity needs to be considered as there might be an association between 

disease severity and route to diagnosis. In our study, we tried to reduce this bias when we defined the 

GP and hospital paradigms: we hypothesised that patients with advanced disease were more often 

directly referred to an abdominal CPP and were therefore not included in the analysis. However, even 

though we considered this confounding factor we cannot fully discard it as a potential explanation, at 

least in part.  

Implications for practice and research  

There may be concerns that patients do not receive the same high quality cancer work-up if they do 

not receive fast-track referral to a diagnostic unit. Our results indicate that patients might not be 

worse off by starting their cancer work-up in general practice. This raises the question of what 

constitutes high quality in cancer work-up? The Danish Health Authorities have revised the  NSSC-CPP 

guidelines with the aim of ensuring high and consistent quality across the country [10].The revised 

guidelines do not, however, define what constitutes quality in the NSSC-CPP, nor which outcomes 

should be measured. We included cancer stage at diagnosis because we considered the patients’ 

prognostic perspectives essential when striving to compare the effect, and thereby the quality, of the 

different paradigms. Other important outcomes have not been investigated. From an economic 
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perspective, the initial cancer work-up might be more cost-effective if performed in general practice. 

Patient and GP preferences could also be included when deciding how the NSSC-CPP should be 

organised. It might be less invasive and more convenient for patients to start cancer work-up in 

general practice, but GPs might also need the option to fast-track patients for diagnostic work-up in 

hospital. Research using both quantitative and qualitative methods could explore suggested 

perspectives.              

The present study’s findings are important for policy makers as they indicate that it is not sufficient to 

draw conclusions on the quality of the NSSC-CPP based on measuring the number of pathways. For 

some time there has been political and media attention on the importance of ensuring that patients 

receive uniform cancer work-up and treatment across the country. Uniformity risks implementing a 

less prognostically beneficial diagnostic model, as the evidence regarding the outcomes of the current 

NSSC-CPP remains limited, and uniformity might not be a suitable criterion for quality. Findings from 

this study should be interpreted with caution: other cancers may display different patterns. We 

focused on colon cancer as this is one of the most common cancers detected through the NSSC-CPP 

[12, 13]. Further, overdiagnosis of colon cancer is limited and thus length time bias is reduced [27]. 

Future studies could replicate our study design to include other cancer types to validate and add to 

our findings.  

 

 

In this population-based matched case-control study, we found that more people in the GP paradigm 

were diagnosed with colon cancer compared to people in the hospital paradigm. As the estimates on 

differences between localised versus non-localised stage in the two paradigms were small and 

statistically non-significant, we were unable to conclude that patients who initiate their cancer work-

up in general practice have a better or worse cancer prognosis than patients whose work-up is 

initiated from hospital. This study demonstrates the challenge of measuring the outcomes of the 

NSSC-CPP in Denmark and that the different routes to diagnosis might not explain cancer prognosis 

within this population.   
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Abstract
In Denmark, due to the implementation of the Non-specific Symptoms and Signs of 
Cancer-Cancer Patient Pathway (NSSC-CPP), more people with symptoms such as 
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with patients to investigate their experience of the NSSC-CPP with a specific focus 
on their perception of symptoms and their thoughts on worrying about cancer. We 
found that the phrase ‘worried about cancer’ was not recognised by the participants, 
but worry was visible in their increased healthcare use and their interpretation of 
bodily sensations. Our study indicates the need to explore the impact of anticipation 
and potential cancer worries in participants’ everyday lives, as this context mediates 
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their moral roles and responsibilities and restructures their social lives, while keeping 
uncertainty and probabilities on the table.

Keywords
Bodily sensations, non-specific symptoms, qualitative research, cancer worries, 
everyday life

Introduction

In the late 1990s, Denmark was found to have a lower survival rate from cancer com-
pared to other Nordic countries (Danish Health Authority, 2000). The government strat-
egy to meet this challenge was, ‘The sooner the better’: the earlier a cancer or a cancer 
precursor is identified, the better the outcome for the patient. This strategy enhanced the 
implementation of Cancer Patient Pathways (CPPs) in Denmark which include timely 
diagnostic work-up, treatment and follow-up care designed for different cancer types. 
However, around half of patients diagnosed with cancer present with non-specific or 
vague symptoms, such as fatigue and weight loss, which led to the implementation of a 
Cancer Patient Pathway for Non-Specific Symptoms and Signs of Cancer (NSSC-CPP), 
also referred to as the diagnostic pathway (Danish Health Authority, 2016). The diagnos-
tic pathway offers patients with non-specific symptoms a fast diagnostic work-up when 
their general practitioner (GP) has a suspicion of cancer or other severe disease.

At the same time, national health campaigns encouraged the public to visit their doc-
tor when they experienced symptoms which they might previously have paid little atten-
tion to. The health campaign ‘7 signs of cancer’ initiated by the Danish Cancer Society, 
encouraged people to seek medical advice if they experienced one or more of the follow-
ing signs: prolonged coughing, unexplained weight loss, unexplained bleeding, changes 
in moles, lumps, difficulty swallowing, or changes in bowel movements (Danish Cancer 
Society, 2015). In 2018, a follow-up campaign was launched called ‘Save your Father’s 
day’ which encouraged daughters and sons to send their father a post card on Father’s 
day to remind him of the seven signs of cancer (Danish Cancer Society, 2018). One is 
taught not only to interpret one’s own bodily sensations as potential symptoms of cancer, 
but it has also become normalised to remind others to do the same. The introduction of 
the NSSC-CPP, together with these national health campaigns, have been game changers 
for how attention to bodily expressions is perceived.

Though the benefit of identifying the cancerous body has been accepted among lay-
people and health professionals, focus on the potential unintended harms are understudied. 
A qualitative study, investigating health-related quality of life (HRQoL) in patients who 
had completed the NSSC-CPP, found that patients experienced a high burden of anxiety 
and worry throughout the diagnostic phase, both in relation to the possibility of having 
cancer and also in relation to the impact that this might have on their family and friends 
(Moseholm et al., 2017). This was irrespective of their final diagnosis. With the implemen-
tation of the NSSC-CPP and the general idea of catching cancer early, more people find 
themselves in an affective condition of anticipation, lingering in the present but tuned 
towards an uncertain future of either sickness or health (Adams et al., 2009). Yet, we know 
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little about this state of being, and most studies on pre-diagnostic illness experience and 
healthcare-seeking include patients who already have a cancer diagnosis (Brandner et al., 
2014; Macdonald et al., 2019; Seppola-Edvardsen et al., 2016). Investigating patients in the 
NSSC-CPP and following them up is a unique opportunity to study peoples’ symptom 
perceptions and their experiences of potentially becoming patients with cancer. The aim of 
this study was to investigate how the NSSC-CPP is experienced by patients, with a specific 
focus on their perceptions of symptoms and their thoughts on being worried about cancer 
during and after being in the NSSC-CPP, and as part of their everyday lives.

The social and cultural dimension of symptoms

In the medical framework for implementing the NSSC-CPP, signs of cancer are objects 
to be identified, to measure, and to fit into already established disease categories. In 
contrast, researchers within medical anthropology have emphasised how bodily sensa-
tions are socially, culturally, and historically determined and situated in context and time 
(Hay, 2008; Staiano-Ross, 2012). As described by Hay: ‘A sensation is embodied; it is 
felt experience. By contrast, a symptom is a constructed and socially informed cognitive 
interpretation that indexes but is not itself an embodied sensation’. More studies, with 
different theoretical approaches, have investigated the uncertainty and ambiguity that 
exist in the space between bodily sensations and symptoms of illness, raising the ques-
tions: how do individuals ascribe meaning to these sensations and symptoms? and, when 
is something ‘something’? (Brandner et al., 2014; Frumer et al., 2021; Macdonald et al., 
2019; Merrild et al., 2017; Offersen et al., 2016). The studies all emphasise the impor-
tance of context and socially dependent interpretations of bodily sensations. Symptom 
studies of this kind have, so far, been studies based on recalling healthcare-seeking strat-
egies, targetting patients with a known diagnosis, and only a few have specifically looked 
into patient pathways from referral to diagnosis (Aarhus, 2018).

Method

Setting

The analysis in this study is based on: (1) observations of participants referred to the 
NSSC-CPP at their first consultation in the diagnostic centre at Roskilde Hospital, 
Denmark; and (2) semi-structured interviews with the observed participants at two points 
after their initial consultations.

People referred to the Danish NSSC-CPP first undergo a panel of diagnostic investi-
gations often including blood panel and CT scan. If no diagnosis is made, but cancer is 
suspected the GP can refer patients to a diagnostic centre at hospital which continue the 
diagnostic work-up. A diagnostic centre is a hospital-based medical centre with compre-
hensive facilities for medical investigation, including easy access to expertise across a 
wide range of medical specialities. According to the guidelines of the NSSC-CPP, before 
referral, the GP must inform the patient that they are being investigated with the suspi-
cion of cancer. As this is a fast-track pathway, the patient will be referred to diagnostic 
tests within few days after referral from their GP.
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For permission to observe patients in the diagnostic centre, the first author contacted 
the two lead clinicians working there and it was agreed that for a period of 3 weeks, the 
first author would observe all patients attending their first consultation as part of the 
NSSC-CPP. These consultations last approximately 30 minutes with a medical doctor. 
The doctor often starts the consultation by asking if the patient knows why they have 
been referred. This is followed by an anamnesis (the patient’s own description of symp-
toms and medical history) and a clinical examination. After the consultation, the first 
author asked patients if they would agree to participate in telephone interviews. All 
patients (eight) accepted the invitation and gave informed consent.

One participant withdrew from the study explaining that she did not have the energy. 
Another participant died during the study. Therefore, the following analysis is based on 
empirical data from six participants, one man and five women, in the age range 52 to 89 years.

Data collection

Patient observation and recruitment for interviews were completed over 3 weeks in 
January to February 2021. Due to COVID-19, the semi-structured interviews were con-
ducted by telephone. The first interview took place 3 weeks after the first consultation 
and served to create a relationship and safe environment between the participant and the 
first author. The interview guide included themes of: remaining/new/changed bodily sen-
sations, symptoms, descriptions of everyday life, involvement of family/friends/work-
place in the NSSC-CPP, and potential worries about cancer. Approximately 3 months 
later, the first author called the participants again. The aim of the second interview was 
to follow-up on participants’ sensations and symptoms, thoughts about the pathway, 
potential worries about cancer and how these interacted with everyday life. Interviews 
from the two time points lasted in average 45 minutes ranging from 15 to 90 minutes and 
were digitally recorded and transcribed verbatim by the first author. These transcriptions 
and the field notes taken during participant observation in the diagnostic centre consti-
tute the data material for this study.

Data analysis

Data were analysed with inspiration from the ‘data-mining’ method described by Ramian 
(Ramian, 2012). This method includes an inductive thematic analysis resulting in first 
generation results which thereafter are questioned with a second level of analysis that 
includes more precise questions. First, transcriptions from the interviews and field notes 
were read through several times to get an overview of the data material. Using an induc-
tive thematic analysis approach (Braun and Clarke, 2006) the first author coded the data 
with no pre-existing coding frame resulting in a number of central themes. These themes 
were discussed with the last author which challenged their entitlement. The Nvivo soft-
ware was applied for this first step. To be able to follow the process of the NSSC-CPP, 
from first consultation to the time after the NSSC-CPP journey had ended, the first 
author also coded the data individually for each participant. A short participant sum-
mary or portrait was written to get a better hold of individual stories. This summary was 
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based on field notes from the consultation and was added to after the first and second 
interview – thereafter, rewritten to a portrait. A central theme from the first thematic 
analysis formed the second level analysis. This theme focussed on the absence of a 
specific worry about cancer, and in the second level analysis, therefore, we tried to 
explore further how participants talked about cancer and to what extent anticipation 
about cancer might be perceived, given meaning to, and understood in the context of the 
local and situational settings of the participants.

Ethical considerations

Participants gave informed consent to be observed in the diagnostic centre and for the 
first author to call them at two time points after their consultation. The participants were 
told about the project beforehand and project information flyers were hung in the waiting 
room of the diagnostic centre. Even so, asking patients about their cancer worries with-
out worrying them was a delicate balance. At their first appointment, the doctor told 
participants that the aim of the consultation was to rule out the suspicion of cancer. This 
gave the first author an entry point to discuss the topic of cancer and the uncertainty sur-
rounding diagnostic tests. The first author was introduced as a researcher with education 
in public health, but with a non-clinical background and not employed by the diagnostic 
centre or the hospital.

Findings

What counts as symptoms?

At the diagnostic centre, participants were encouraged by the doctor to talk about why 
they were there. This standard procedure was to make sure that participants knew that the 
aim of the assessment was to dismiss the suspicion of cancer. The doctors in the diagnos-
tic centre had a list of questions on potential symptoms and disease-related observations, 
but also had a more open approach to give the participants room to unfold their stories 
and elaborate on different aspects of their everyday lives.

The following description of Andrea’s consultation indicates how her interpretations of 
symptoms and her narrative are interpreted in the frame of what the diagnostic centre does.

Andrea shows up to the diagnostic centre alone. Andrea is 50 years old. Tall and slim, she looks 
tired and is nicely dressed in a brown leather skirt, boots with heels and she is wearing blue nail 
polish. She was referred by her GP based on significant weight loss and because she started 
vomiting over Christmas and New Year. Before entering the diagnostic centre, Andrea had 
discussed with her GP the risk of her symptoms being related to cancer. Thereby, Andrea knows 
why she in the diagnostic pathway and the doctor in the diagnostic centre starts by explaining 
that Andrea’s CT scan and mammography indicate no signs of cancer and asks further how the 
weight loss started. Andrea has lost her appetite and thinks it might be due to a previous depres-
sion coming back or due to menopause. Therefore, the doctor asks how Andrea’s mother expe-
rienced her menopause, arguing that we often resemble our mothers in that sense.
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Andrea answers:  I guess my mother would say that everything was fine until her death last 
year, she was quite an odd woman.

The doctor:          How did she die?
Andrea:                It was suicide actually.
Room of silence.  The doctor breaks the silence, seemingly surprised about this new 

information. Previously in the consultation, Andrea said that no major life 
events had happened recently. Andrea explains that the suicide happened 
last fall – the same time as her weight loss started. ‘I was not sad when she 
died but I was angry with her, she knew it was my father that was going to 
find her afterwards’. At the end of the consultation, the doctor asks Andrea 
if anyone is following-up on the previous depression (indicating if Andrea 
seeing a psychologist). No one, Andrea answers, but I have some close 
friends I talk to. The consultation ends and the doctor recommends a stool 
test (we cannot ignore such a great weight loss, the doctor tells the author 
afterwards), but mentions that Andrea is most likely to be taken out of the 
pathway after the stool test, as the doctor believes that her symptoms are not 
caused by serious physical disease. Andrea goes from the doctor’s room to 
the nurse’s room for advice on how to eat to gain weight. The nurse 
recommends, for example, that Andrea should eat marzipan instead of fruit 
to get more calories. Andrea receives a pamphlet about diet suggestions as 
the nurse says: ‘this pamphlet can give you some inspiration’.

Kathryn Staiano-Ross has described how collections of symptoms, from a biomedical 
tradition, tend to become ‘fixed’ within the diagnostic ordering of problems (Staiano-
Ross, 2012). Once created, diseases are rarely challenged. The patient’s symptoms, how-
ever, may be adjusted to meet the need for order and attribution. In Andrea’s case, her 
symptom – weight loss – fitted within the diagnostic ordering of cancer. However, when 
Andrea mentioned that her weight loss started at the same time as her mother’s suicide, 
together with the diagnostic tests showing no abnormality, the doctor no longer explained 
her weight loss within the frame of the diagnostic pathway. However, Andrea was given 
the diagnostic work-up within the diagnostic centre’s remit (stool test and diet advice), 
which reflects the diagnostic framework and scope of order in the diagnostic centre.

Susanne’s case exemplifies how issues of importance can differ between the doctor 
and the patient. A few days before the diagnostic consultation, Susanne was hospitalised 
with pulmonary embolisms and was referred to the diagnostic centre by the doctors in the 
respiratory department who suspected that her lung embolisms might be caused by 
cancer.

Susanne is 75 years old and seems a bit irritated to be in the diagnostic centre. She is not really 
sure why she is there but when the doctor mentions the suspicion of cancer, she does not seem 
surprised. Susanne’s voice sounds like she has been smoking for decades, she is short of breath, 
not friendly-looking and seems to maintain a facade of toughness to keep a distance between 
herself and the doctor. Her son is with her, and he interrupts the consultation a number of times 
to correct his mother when he thinks she does not give the doctor the correct answer. Susanne 
is tired from the hospitalisation, and she has a painful headache which both she and her son 
mention.
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Susanne:    Can it be the medicine that causes the headache?’
The doctor:  Headache can be caused by a number of things so it is only if it gets worse you can 

go to your own doctor (GP), but it is not something we can do anything about here.

The doctor ends the consultation by asking if Susanne thinks he has forgotten to ask her 
anything and Susanne brings up her headache again.

In this case, the doctor’s job and agenda were, as always, to dismiss the suspicion of 
cancer while for Susanne, the important thing to talk about was her headache. This could 
not be addressed or handled by the diagnostic centre, which seemed frustrating to 
Susanne, perhaps even more so because she was not sure why she was in the diagnostic 
centre in the first place.

In the two examples above, the symptoms presented by the participants were evalu-
ated by the doctor as either a fit or not a fit into existing disease categories and diagnostic 
patterns by which the symptoms can be explained and acted upon within the frame and 
technology of the diagnostic centre. In this biomedical tradition, there is a notion of a 
‘real’ relation between the internal object and the symptom (Staiano-Ross, 2012). There 
is little room for how the symptoms acquire meaning and how such meaning is affected 
by human perceptual skills, for example, how Susanne emphasises her headache and 
Andrea understands her weight loss. Also, in one of her studies on the role of sonograms 
during pregnancy, Rayna Rapp, a professor within anthropology, describes how technol-
ogy bypasses women’s multifaceted embodiment and consciousness, providing inde-
pendent medical knowledge of the foetus (Lock, 2007). The technological framework 
reduces the relevance of symptoms where the women act as gate keepers of their own 
bodies (Lock, 2007). For Andrea and Susanne, their CT scans indicated no signs of can-
cer which became the important finding and overruled their bodily sensations, symptoms 
and their role as gate keepers to these sensations. Thereby, the abnormalities that can be 
viewed through technology become the important ones requiring attention and action, 
and the present study shows how the CT scan dictates a procedural action. Moreover, the 
context of the diagnostic centre legitimised some symptoms, while others were unre-
marked. The doctor’s focus was on potential tests for non-specific symptoms and clinical 
signs of cancer while the participants’ focus was on their bodily sensations overall. This 
discrepancy, however, did not show itself as a dramatic confrontation in the consultation. 
The participants largely accepted the doctor’s way of differentiating between relevant 
cancer symptoms. Participants were very satisfied with the doctors in the diagnostic 
centre as they felt they met doctors who listened to them and took their perception of 
symptoms seriously overall.

I do not feel sick. . . and also my blood tests look fine

As part of the interview guide, we encouraged participants to talk about their thoughts 
and feelings regarding potential worries about cancer symptoms in relation to waiting for 
test results and their bodily sensations. Interestingly, participants often argued that 
because they did not feel sick or that their symptoms did not feel like cancer, they were 
not worried about cancer. Participants experienced symptoms such as headache, fatigue, 
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weight loss and joint pain, which were not immediately interpreted by the participants as 
related to cancer, either before or after their first consultations in the NSSC-CPP. They 
elaborated that when you have cancer you cannot go to work or continue usual everyday 
life activities – that is what cancer feels like. When asked about being worried that their 
symptoms might be related to cancer, Andrea said: ‘I never have the thought, I would 
think, I would have 47 other symptoms, if it was something like cancer’. Another partici-
pant, Ann, an 89-year-old woman, was referred to the diagnostic pathway after a regular 
blood test indicated abnormal liver function. Ann expressed it as follows: ‘I don’t have 
any pain or symptoms of cancer; I have this stupid “liver-level”’.

The participants noticed their bodily sensations, but they did not acknowledge them 
as signs of serious disease. Following Alonzo, containment can be said to occur if body 
state deviations and normal processes can be kept at the level of a side involvement, defi-
nitional and participatory, in order to sustain the integrity of the situation for the indi-
vidual and others (Alonzo, 1984). As such, Andrea’s weight loss, for example, could be 
contained because it did not interfere with her everyday life as she continued her job and 
social activities, and she had her own explanatory model for it.

Another argument for not being worried about cancer was presented when partici-
pants mentioned, and often repeated during the interviews, that the doctor had told them 
their diagnostic tests did not indicate anything abnormal.

Tom, a 70-year-old participant was referred to the diagnostic centre based on a slightly 
low blood count found in a routine consultation. He reported no symptoms when he 
arrived with his wife for the consultation. He said: ‘My own doctor told me that I looked 
good, so neither from their perspective have they seen any disease. It was only that blood 
level that started it all and made them finally send me to the diagnostic centre, which 
could not find anything either’. Tom’s GP had referred him to the diagnostic centre but 
when asked, Tom did not know that he was referred with the suspicion of cancer, which 
indicates that some miscommunication might have happened in Tom’s consultation with 
his GP. During the two interviews with Tom, however, he repeated four times how the 
doctor had dismissed a suspicion of cancer. It seemed as if Tom’s own feeling of not feel-
ing sick was not enough for him to feel safe, and he needed to be supported by the ‘word’ 
of the doctors and the diagnostic tests. Tom added that he would have been worried if he 
had received what he termed a ‘half diagnosis’ – by this he referred to biological findings 
that might not be definitive, but for which he would need further control-appointments or 
tests. Along with Timmermans’ and Buchbinder’s concept of ‘patients-in-waiting’, Tom’s 
description of a ‘half-diagnosis’ troubles the experience of anticipation, where individuals 
are under medical attention for extended periods of time, lingering between pathology and 
a state of ‘normalcy’, due to abnormal test results (Timmermans and Buchbinder, 2010). 
Timmermans and Buchbinder argue that this state is characterised by uncertainty about 
disease, and that people experience illness despite the absence of symptoms.

A similar uncertainty in waiting was expressed by the 51-year-old Maria who found a 
lump in her groyne while doing yoga. Maria was still waiting for the final results of tests 
when interviewed the first time. Maria expressed her nagging feelings like this:

It is like there is an elf – no it is not an elf, because the elf is nice, it is more like a troll telling 
me – you never know – it can be more than you think it is, and I keep an eye on it, and it hasn’t 
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changed so in that sense I feel safe but of course I think – is it something that should stay there? 
Do they have to remove it? Or could it be a disease? – but still all my numbers (blood samples) 
look fine, that is strange, but I am good at not letting the troll take over.

Maria is in a state of anticipation that influences her attention, both towards a temporality 
of sensations and trying to manage her waiting period emotionally and literally, by per-
sonifying her thoughts, first as an elf, then more like a troll. Still, this uncomfortable 
uncertainty was not translated into ‘worry’ when Maria was asked more directly, in the 
first interview, if she felt worried about cancer: ‘No, not at all, I can feel that this is not 
dangerous because my body is so functional and I take really good care of it’. This indi-
cated that the word ‘worry’ did not fit Maria’s experience, but some uncomfortable 
uncertainty, expressed as a troll, did. However, when Maria was interviewed the second 
time, she had received a diagnosis of cancer and her lump had been removed few days 
before the second interview. Maria was still in pain after the surgery, and of course, the 
occurrence of cancer formed the interview as it was no longer about worries of cancer, as 
cancer was now in the room. In the second interview, Maria expressed worries of relapse 
while still presenting herself as a strong, positive person that would get through this. As 
cancer was now present, Maria was no longer in a state of anticipation which seemed to 
legitimate worries about relapse.

Not the worrying kind

When participants were asked about their cancer worries, we found a tendency to create 
distance between themselves and others who could be described as the ‘worrying kind’. 
‘Fortunately, I am such a positive person, I don’t want to go into any grief or pain before 
I know if I need to’, Maria argued in the first interview, when asked how she felt about 
waiting for test results. Andrea reasoned in the same way describing a previous mam-
mography screening when she had to wait 12 days before she got the results:

But it doesn’t help if I take 12 days out of my calendar, sitting, feeling sorry for myself, I think 
I am one of those people who takes things as they show up instead of suffering in advance. It is 
a waste of time, somehow.

The participants overall presented themselves as the type of people who do not worry 
about things beyond their control and this self-presentation continued in all interviews. 
They defined themselves through their statements and distinguished themselves from 
other people, emphasising what they were not. This self-presentation speaks to the theo-
retical perspective of Erving Goffman who uses dramaturgical analogies to describe how 
all social interaction is a ‘show’ where the ‘self’ of the performer is created in the interac-
tion with the audience (Goffman, 1978). The performers are never ‘real’ as they always 
play a ‘role’ according to the audience and the context. Goffman suggests that a per-
former unconsciously tends to conceal or underplay those activities, facts and motives 
which are incompatible with an idealised version of himself. We suggest that there are 
traces of performing an idealised version of themselves in the way Maria and Andrea, in 
the examples above, performed and situated themselves as the opposite of the worrying 
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kind. This is not to dismiss their explanations as untrue, but to situate their responses in 
the interviews in relation to their socio-cultural context, with ideals of taking control, of 
being in charge, coupled with positive thinking. Interestingly, anticipation may also be a 
strategy for avoidance of surprise, uncertainty and unpreparedness and an increase in 
hopefulness about the test results (Adams et al., 2009).

Using Richard Jenkins’ terminology related to identity, the process of defining ‘us’ 
demands that ‘they’ should be split off from or contrasted with us; group identification is 
likely to proceed, at least in part, through categorising others positively or negatively (Jenkins, 
2008). In this study, the participants defined their self-presentation as a contrast to the worry-
ing kind by emphasising situations in which their friends and relatives acted as such, and by 
referring in general to having a personality that is distinct from the worrying kind.

Instead, an ideal self-presentation was performed which may refer to a certain patient 
role that one should perform in this setting of a potential cancer diagnosis, a way of 
anticipating the unruly (Adams et al., 2009). By comparison, Offersen and colleagues 
showed in a study on the moral landscapes of potential cancer, that patients strive to act 
as ‘good citizens’, who ideally care for and aim to protect the common good of society 
(Offersen et al., 2017). Being a good citizen implies that the patient is responsible for 
taking care of their own body, which includes proper and timely interpretation of bodily 
sensations as symptoms; at the same time, the good citizen does not misuse the system 
by being a hypochondriac (Offersen et al., 2017). In addition, the ‘good citizen’ has been 
used to describe the ambivalence individuals face when they try to identify the right time 
to consult a GP (Ziebland et al., 2019). The role of the good citizen and the wrestling with 
time can be recognised in our study when Susanne explains how she reacts to her bodily 
sensations after having been in the NSSC-CPP.

I think I go to my doctor a bit earlier than I normally would, when I have these issues with 
breathing and coughing, I need to be sure that it will not go away on its own, that it is not just 
a flu, so it may take ten days before I pull myself together and go to the doctor, but I think I will 
do it faster now. But of course, one should not complain to the doctor about everything.

Being a good citizen addresses the concern of potential illness, but also tames this con-
cern by not fully expressing it as a worry, thus positioning oneself in a group of consider-
ate patients who do not unnecessarily disturb their doctor. Importantly, as visible in the 
case of Susanne, it is an impossible task to visit the doctor only when it is relevant, as it 
can only be known retrospectively if patients interpreted their bodily sensations in a 
timely manner or if they overused the system. Susanne’s case demonstrates that within 
the role of the good citizen a difficult task is entrusted to the individual.

When participants performed the role of the good citizen and, at the same time, dis-
tanced themselves from the role of the worrying kind, they also found it legitimate for 
their friends and relatives to worry about them.

When Inga, an 84-year-old woman was asked if she had told anyone about her diag-
nostic pathway she said:

My friends have followed the whole process, because I have felt that I needed to be honest 
about it, and they were beside themselves with joy when I told them that it was nothing serious, 
they were just as happy as me.
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Maria explained during the first interview that it was important for her to inform her 
14-and 17-year-old children about the diagnostic pathway:

I am very honest, so they have to know why things are going fast, and why I have to go to the 
hospital. Obviously, they are following what is going on, we can see it in each other if we are 
anxious, so it is better I say it out loud than they walk around and try to sense where I am.

These examples indicate that participants expected their friends and relatives to worry 
and took the decision to inform them about their journey on the pathway. Within the role 
of the good citizen, described previously, there is limited space for participants to per-
form their worries about cancer, but through the involvement of friends or relatives, we 
suggest that participants indirectly expressed or embraced being worried. The hospital’s 
recommendation to bring someone to the consultation supported these thoughts and set 
the frame for thinking about how participants could involve relatives.

The diagnostic pathway – an intertwined part of everyday life

Participants presented the diagnostic pathway as something that should be shared with 
relatives, but not worried about. When interviewing the participants 3 months later, traces 
of the pathway were still present in their everyday lives. This can be seen in the way that 
Tom changed his diet due to his slightly low blood count.

It was because I thought that low blood level was linked to less iron in the blood, and then I 
found this webpage that recommends what to eat to increase iron, so I have changed my diet 
according to that, but in the diagnostic centre, they told me that my iron level was normal.

Tom was still on the iron diet when interviewed 3 months after his consultation. At this 
time, the suspicion of cancer was dismissed but his blood level was still slightly low.

In the follow-up interview, participants said that they had used their GP more than 
usual after the pathway. Andrea had visited her GP about a fatty lump on her face.

I have felt it for years when applying lotion to my face, but now after the weight loss, I can see it, 
it lays just below the skin, and I don’t like that– to have a 1.5 × 1.5 cm thing sticking out my face.

Andrea had become more aware of bodily sensations – what she had previously inter-
preted as ‘just a lump’ was now interpreted as something that needed medical attention.

Through the diagnostic pathway, Maria received a cancer diagnosis and for Andrea, 
Tom, Inga, Susanne and Ann the suspicion of cancer was rejected. Still, 3 months after 
their pathway they were all in contact with the healthcare system in some way, either 
because of remaining symptoms, new symptoms or to Maria; control appointments after 
treatment. Thereby, uncertainty still existed, and traces of the pathway were present in 
how participants talked about and paid attention to bodily sensations in their everyday 
lives. At the same time, everyday life with all its activities, duties, and routines acted the 
scene for how the diagnostic pathway was to be understood by the participants. This can 
be exemplified by Inga.
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At Inga’s first consultation in the diagnostic centre, she answered the doctor’s ques-
tion about why she was there like this:

It is because my husband Fred has had a long course of disease, he died in September and the 
last months I was sitting next to him and took care of him the whole time and therefore I did not 
take care of myself.

Observing Inga at the diagnostic centre and during interviews, her story was character-
ised by one integrated narrative. When asked about her pathway experience, she talked 
about it, but it was intertwined with the story of Fred’s disease. It seemed like it made no 
sense to Inga to describe one without the other. Brandner and colleagues examined the 
social contexts of patients’ pre-diagnostic illness experiences and healthcare-seeking 
and, through the case of Liz, described how the recovery of her husband, for whom she 
had cared, had finally made her go to the doctor (Brandner et al., 2014). Until then she 
had contained her symptoms by prioritising her husband’s health. This indicates how 
everyday life, with its social roles and responsibilities, mediates how and when patients 
interpret sensations as potential symptoms. Returning to Alonzo’s terminology, partici-
pants in this study might contain their symptoms within everyday life, though we argue 
that being in the diagnostic pathway was not passively contained by participants. The 
experience became an intertwined part of everyday life, changing it from the inside, and 
implicitly addressing thoughts, fears and worries as just one part of the narrative, fash-
ioned by moral, identity and social imperatives.

Discussion

Main findings

By observing participants in the diagnostic centre, we showed how they brought a vari-
ety of bodily sensations into the consultation. The diagnostic possibilities within the 
consultation framed which bodily sensations the doctor could follow up on in the diag-
nostic process. When interviewed 3 weeks later, participants argued that their symptoms 
did not cause them worry about cancer because they did not feel sick, and their doctor 
and their diagnostic tests indicated that they were not sick. This might mirror participants 
being able to contain their bodily sensations, keeping them at the level of a side involve-
ment. Participants argued against being worried about cancer by distancing themselves 
from the worrying kind. This, we believe was a performance of an idealised version of 
themselves which fitted the role of the culturally good citizen. Through the follow-up 
interviews we found that the diagnostic pathway had become an intertwined part of their 
everyday lives.

Interpretations of results and comparison with other studies

In this study, bodily sensations and symptoms such as weight loss and headache were not 
recognised as potential signs of cancer by participants because, among other reasons, they 
did not feel sick. Similarly, a study analysing the retrospective accounts of help-seeking 
among patients with colorectal cancer, found that early bodily changes were often vague 
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and rarely regarded as serious as they did not match participants’ understanding of how 
cancer would manifest (Macdonald et al., 2019).

It is a requirement of being in the diagnostic pathway that patients are informed that 
cancer is suspected and that bringing a friend or relative to the consultation is recom-
mended, which underpins the severe nature of a potential cancer diagnosis. Thereby, 
participants were prompted to interpret their bodies in the context of cancer. This una-
voidable context of cancer was not transferred into a direct statement of worry about 
cancer, but we suggest that worries are inherent in the affective state of anticipation 
which was expressed in several ways and became especially visible in the pathway’s 
entanglement with everyday life. A study by Frumer and colleagues emphasised that: ‘It 
is in relation to the contours of everyday life that the meanings of diagnostics are 
moulded’ (Frumer et al., 2021). Frumer’s study explored the case of Jan and Bente, and 
how they experienced continuous testing as part of a control programme for lung cancer 
(Frumer et al., 2021). Testing had become part of their ordinary, entangling everyday life. 
Similarly, Offersen identified how bodily sensations contain different forms of potential-
ity depending on the specific time and place, and how a constant weighing of potentials 
is going on in a seesaw motion between what is normal and what is not (Offersen et al., 
2016). In our study, the seesaw motion was apparent in everyday life after the pathway, 
as participants were more conscious and aware of their bodily sensations. Even though 
the suspicion of cancer was rejected, participants visited their GP with bodily sensations 
and symptoms which they were prepared to interpret as potential illness. They were sub-
jects in the domain of the not-yet, in an affective state of anticipation, which functioned 
as a strategy for avoidance of the potential unpreparedness of disease while, at the same 
time, keeping uncertainty on the table.

Along the same lines, Offersen and colleagues described how the present public 
health rhetoric on symptom awareness in Denmark has expanded the illness potentiality 
of sensations, and this expansion probably merely rearranges the landscape of uncer-
tainty, ambiguity and potentiality – it does not reduce it (Offersen et al., 2016). Further, 
the scientific and political focus on healthcare-seeking and awareness significantly feeds 
into mythologies, with their illusions of certainty (Offersen et al., 2018). Our study indi-
cated that participants were not provided with certainty. When they were interviewed 
3 months after being in the pathway, the doctors had either dismissed or confirmed the 
suspicion of cancer, but uncertainty about the causes of their abnormal blood values or 
bodily sensations still existed. Similarly, a Danish qualitative study based on interviews 
with patients after completion of the NSSC-CPP found that patients were frustrated 
because they were still experiencing symptoms for which they had no explanation 
(Moseholm et al., 2017). They felt that once cancer was ruled out, their treatment and 
care stopped without further explanation. Also, Moseholm and colleagues found that 
participants found it difficult to distinguish between the emotions related to the diagnos-
tic process and emotions related to other issues in their lives (Moseholm et al., 2017). 
This supports our finding that the pathway became an intertwined part of everyday life 
where interpretations of bodily sensations cannot be examined without the context and 
life events of the participants.

Attempts to measure emotions such as worry when evaluating healthcare interven-
tions has been present with the introduction of Patient Reported Outcome Measures 
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(PROMs). They aim to collect data related to the patient’s state of health, including 
physical and mental health (PROSecretariat, 2021). These data are collected by question-
naires completed by patients. In research, similar methods have been used in studies 
investigating the psychosocial consequences of cancer screening. Both short and long-
term negative psychosocial consequences for participants have been found (Brodersen 
and Siersma, 2013; Damhus et al., 2021; Rasmussen et al., 2020). Based on our findings 
in this study, we argue that these questionnaires might measure only some of what was 
intended. We found that worries about cancer were not recognised by the participants but 
transferred and legitimised through the voices of friends or relatives and were inter-
twined in everyday life events. This is not just to make a methodological argument, but 
to stress that the complexity of exploring individuals’ interpretations of their own bodies 
and health may be subtle and even unconscious. It is important to encourage a broader 
picture of the individual and their story, situated in context and time. Broadening research 
traditions is necessary to unfold how the individual interprets and gives meaning to 
potential worries about cancer.

Strengths and limitations

A strength of this study lies in its design, as we observed participants in the diagnostic 
centre and interviewed them before they were potentially diagnosed with cancer, not 
retrospectively. This was a unique opportunity to explore participants’ thoughts and feel-
ings about cancer during diagnostic downstream procedures and in that lingering space 
between being healthy and being sick. Also, re-interviewing participants enabled a more 
natural and trustworthy conversation, as the first author came to be involved both in the 
diagnostic pathway, and in the participants’ everyday life activities and feelings. It 
seemed like calling participants for the second interview gave them a sense of feeling 
important and an opportunity to engage in an open dialogue about potential cancer symp-
toms and everyday life. As the interviews were conducted by phone, the face-to-face 
observations in the diagnostic centre were important to establish a relation between the 
participants and the researcher. Also, as the first author was present in the consultation, 
the participants did not need to repeat themselves, and the interviews could follow up 
and build upon the consultation with the doctor. Still, in the interviews, the first author 
repeated her role as a researcher and not employed by the hospital. As we found that 
everyday life and relatives were important to how and when participants interpreted their 
bodily sensations as symptoms, it would have been interesting to interview and observe 
participants in their own homes. This might have given us some insight into important 
aspects of everyday life which the interviewer did not know to ask about. Unfortunately, 
due to COVID-19 restrictions, this was not possible.

Conclusion

The diagnostic pathway aims to reduce uncertainty by dismissing the suspicion of can-
cer, but we found that uncertainty was still present as participants continued to have 
symptoms that were not explained by the pathway but that had the potential to be ‘some-
thing’. This state of anticipation pervaded the ways participants thought about, felt and 
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addressed contemporary bodily sensations and symptoms. With the trend towards search-
ing for cancer in people with non-specific symptoms, more people without cancer 
undergo diagnostic tests and are informed that they might have cancer. We argue, there-
fore, that knowledge about potential harms, such as worry about being in the diagnostic 
pathway, needs more focussed attention. Our study points to the importance of exploring 
these potential worries about cancer in the everyday lives of participants. The phrase 
‘worried about cancer’ was not recognised by our participants but it was visible in their 
increased healthcare use and their interpretation of bodily sensations as symptoms. This 
finding indicates the challenge in defining worries about cancer, which should be recog-
nised and attended to when attempts are made to capture or measure cancer worries.
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CHAPTER 4: THE DISCUSSION 

A discussion of methods, findings and the strengths and limitations of each specific study are found within 

the corresponding article. The following chapter is presented as a broad discussion of aspects of the 

diagnostic pathway within the overall aim and design of this PhD project.  

Main findings – from one study to the next  

This thesis was initiated based on a critique of Region Zealand’s use of the diagnostic pathway, as the region 

did not refer as many people to diagnostic units compared to the other regions. This PhD has investigated 

the justification for this critique. In short, our findings do not indicate that the organisation of the diagnostic 

pathway in Region Zealand has led to worse outcomes for patients than in the other regions. First, we found 

that it was not only in Region Zealand that patients started their diagnostic work-up in general practice. In 

fact, our first study revealed intra-regional differences meaning that the ‘Region Zealand model’ was present, 

although not consistently so, within three of the remaining four Danish regions. This muddy diagnostic 

landscape (called reality) further challenged our comparison of Region Zealand to the other regions when we 

wanted to investigate the outcomes of the different diagnostic models in the later studies. This challenge 

was visible in study 2 (the cohort study), as we did not find what we expected according to the diagnostic 

models revealed from study 1. In study 2, the Capital Region and Region Zealand had similar use patterns for 

CT scans between GPs and hospitals, even though in study 1 they represented two different diagnostic 

models (hospital vs. GP-initiated NSSC-CPP). Thereby, we concluded that the diagnostic models might not 

explain regional differences in diagnoses and mortality. What is interesting from study 2 is that there are 

obviously different uses of CT scans between GPs and hospitals in the five Danish regions as well as the 

different uses of CPPs regionally. We did not find any indication that regions with a high use of CT scans and 

CPPs had either decreased or increased cancer-specific or total mortality. The critique of Region Zealand was 

based on a lower number of patients referred to the NSSC-CPP from there compared to the other four 

regions, implying that more CPPs are beneficial, which we could not confirm from study 2.  

Within this PhD, findings from the first study aided in the development of the second study, and the second 

informed the development of the third study. Thereby, we did not have a strict protocol from the beginning 

including study aims and designs. Instead, the design was developed – and the methods chosen - as we 

progressed. This approach was a benefit for this PhD project as we could not know from the outset exactly 

how to pursue our aims. For example, it was not predetermined that we would develop a questionnaire 

(study 1). However, it quickly became clear that no information about the diagnostic units’ clinical and 

organisational practices existed. In fact, when this PhD was initiated, we did not even know how many 
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diagnostic units there were, nor where they were located in Denmark. The Danish Health Authority which 

initiated a revision of the NSSC-CPP in 2019, at the same time as this thesis was taking shape also did not 

know. I can only assume that the non-existent knowledge was the reason why the Danish Health Authority 

invited me to present the findings from study 1, which were at that time unpublished, as part of their first 

meeting about the revision of the NSSC-CPP guidelines in September 2019. At this meeting, I presented the 

organisational and clinical differences we found both at a regional and intra-regional level. Thereby, study 1 

(the questionnaire study) was an essential starting point not only for studies 2 and 3, but also for Danish 

policy. 

Study 2 provided us with relevant insights into the regional use of CT scans and CPPs, in addition to diagnostic 

outcomes and mortality within a Danish CT scanned population. A limitation of study 2 was the inclusion of 

CT scans that might not have been related to cancer diagnostic work-up. Thus, we were still unable to fully 

compare the outcomes of the different NSSC-CPP modalities. Therefore, we developed study 3 – the case-

control study — where we investigated patients with a colon cancer diagnosis by tracking back their initial 

diagnostic activity to either the GP or the hospital paradigm. Interestingly, we found no statistically significant 

difference in cancer stage at diagnosis between paradigms, which indicates that patients who initiate their 

cancer work-up in general practice (Region Zealand model) are no better or worse off than patients who start 

their diagnostic work-up in hospitals. We considered cancer stage at time of colon cancer diagnosis as a 

relevant patient prognostic surrogate outcome for the following reasons. First, colon cancer is one of the 

most common cancers in patients with non-specific symptoms [47]. Second, colon cancer in a localised stage 

is positively correlated to a better prognosis for the patient compared to colon cancer in a disseminated stage 

[172]. Third, colon cancer is not one of the leading cancer types affected by overdiagnosis and thereby length 

time bias can be minimised when colon cancer is used as the index case [173]. 

In the first three studies of this PhD, we could have included other quantitative outcomes. The societal, 

patient or health professional perspective would have been interesting to investigate. Such potential studies 

will be unfolded in Chapter 6 – The future.         

Obviously, this PhD-thesis reveals that much more research is needed to evaluate what the outcomes of the 

NSSC-CPP are, as we only scratched the surface of this topic. However, the Danish CPPs have already been 

hailed as a success, both in the Danish media and also in international scientific literature [174-176]. It 

appears that the introduction of the CPPs can, in part, explain the shortened diagnostic interval and thereby 

patient waiting time [78, 101, 177]. However, a PhD project investigating the associations between the 

Danish CPP implementation, the diagnostic interval, and tumour stage concluded: “Although the diagnostic 

interval was shorter after than before CPP implementation, no favourable development in tumour stage 
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across the time of CPP implementation could be observed” [91, 92]. However, a study from 2011 suggests 

that survival has improved in the time period after CPP implementation [178]. As mentioned in the 

background section, limitations including length and lead time bias, and a general improvement in treatment, 

might affect the estimation of survival as outcome at least as much as the implementation of CPPs. Thereby, 

it seems as though a narrative about the CPPs has been written where no-one asks which outcomes are 

regarded as successful and according to whom? This is not at all to say that the CPPs have not been beneficial. 

However, the NSSC-CPP was not tested in an adequate study design before implementation, which suggests 

a lack of interest in evaluating broad health initiatives in Denmark. Further, by hailing it a success without 

specifying why, it seems that few are curious about measuring and researching the outcomes of the CPPs. 

This is reflected in the sparse evidence on CPPs in Denmark and the few researchers investigating them.  

You might have cancer – but I have no symptoms  

In study 4 (the qualitative study), we experienced how participants explained that they were not worried 

about cancer and how this was often followed by arguments that they did not feel sick or that their symptoms 

did not ‘feel’ like cancer. Further, we explored how the diagnostic pathway became an intertwined part of 

everyday life as participants involved their relatives and friends in their diagnostic journey, as well as 

engaging in more healthcare activities than previously by interpreting bodily sensations as symptoms. Some 

of the participants had not experienced any symptoms but were referred to the NSSC-CPP based on abnormal 

blood counts found in control appointments for other diseases, or as part of regular preventive health checks. 

This indicates that the NSSC-CPP can be initiated independent of any bodily sensations or symptoms 

experienced by the patient. A Swedish study found that the most common reason for referral to the Swedish 

NSSC-CPP was unexplained abnormal test results, as 57% of patients were referred for this reason [65]. 

In the future, one could imagine that even more people will be referred to the NSSC-CPP without symptoms 

but based on abnormal blood tests. Even though the evidence suggests that preventive health checks do not 

reduce all-cause mortality, mortality from cardiovascular disease or mortality from cancer, these checks are 

still performed, as there is a high (and increasing) focus and demand for preventive measures in our society 

[179, 180].  

Even though personalised medicine promises to revolutionise disease prevention, we are currently unable to 

predict which abnormalities will produce clinical symptoms and which will not [181]. If more tests are 

performed, inevitably, more people will receive abnormal tests results. Should all of them be referred to the 

NSSC-CPP? According to the Danish guidelines, an abnormal test result, without any obvious explanation, is 

one of the criteria that can give access to the NSSC-CPP [43].   
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Most people would probably argue that not all abnormal tests should be followed up with extensive cancer 

testing. GPs must assess each patient individually, and together with the patient, decide if further testing is 

necessary. However, an increased societal driver for preventive measures and more people receiving 

abnormal test results might lead to changed perceptions about when to suspect cancer or other serious 

disease. A changed perception might be one of the reasons why there has been a dramatic increase in the 

number of CT scans in Denmark [110] and globally [109, 182]. From 2013 to 2018 the total number of CT 

scans increased by 33%, and today about 1 million CT scans are performed in Denmark each year [110], an 

increase that can be explained, in part, by cancer diagnostics [111]. Thereby, it might be a slippery slope if 

we keep lowering the threshold for conditions that activate cancer diagnostics. It may be hoped that more 

cancer diagnostics will involve more curative and more gentle treatments and thereby a better quality of life 

for some patients. At the same time, it is likely to increase overdiagnosis, overtreatment and psychosocial 

consequences for others. It is a balance and thereby a priority decision to decide where this balance should 

be. Also, with increased testing and the fact that cancer still occupies the position of a highly prioritised acute 

disease in Denmark [20, 21], there is a risk of drawing resources away from other patients in the healthcare 

system (crowding-out effect). This is a concern that is already being discussed in Denmark [183, 184].   

Further, more research has recently focused on various analyses that best predict cancer from blood tests 

[48, 185-187]. In one of these studies, Larkin and colleagues argue: “these techniques need testing in a larger 

cohort of patients to confirm the results and evaluate the benefits and harms in a wider clinical context” [185]. 

Thereby, policy makers must consider the appropriate use of such early-stage initiatives and if society as well 

as individuals can manage the opportunities but also the uncertainties such tests create. 

The above discussion might give the impression we should not aim for early cancer diagnostics. This is not 

the case. The intention is to stress that lowering the threshold and, therefore, investigating more people for 

suspected cancer might enable more patients to be diagnosed at a less advanced stage, but this comes at a 

price for which we do not fully understand the consequences or magnitude.  

Understanding uncertainties 

Another dilemma, related to uncertainties, is how to communicate them. Literature has investigated how 

best to present health risks using pictograms, natural frequencies and similar strategies, because individuals 

in general have difficulty understanding them [188-191]. Risk communication is not the focus of this PhD and 

elaborating on the literature is beyond the scope of this thesis. However, I would like to give an example that 

illustrates the complexity and shows the importance of communicating and understanding risk and 

uncertainty within cancer diagnostics.    
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What If I told you that a new blood test technique had a sensitivity of 94% to detect cancer?  

Sensitivity refers to how often the blood test technique correctly identifies individuals with cancer. Would 

you conclude the test a great achievement in the field of cancer diagnostics? My guess is that most people 

would. But what does this number actually mean?  

The 94% stems from the study by Larkin and colleagues (previously mentioned), where the authors aimed to 

distinguish patients with cancer from those without by using a specific technique to analyse the blood from 

patients referred to the British version of the NSSC-CPP [185]. 

In the table below, I use estimates from this study to exemplify how such test performance can be 

understood.  

Let us consider the case of 1000 individuals, referred with suspicion of cancer or serious disease in the Larkin 

study [185]. We know from the study that 8% of them have cancer (cancer prevalence) and that the blood 

test technique has a sensitivity of 94% and a specificity of 82%. By using this information, we can fill in the 

table below.  

  Disease status  

  Cancer   No cancer   

Total  

Blood test results  Cancer Positive   

 75 a 

 

b        166 

 

a+b            241 

Cancer Negative 

 

 

 5 c 

 

d        754 

 

c+d            759 

 Total   80 a+c b+d     920 a+b+c+d    1000 

 

 

To test the performance of the blood test technique let us use the table to calculate:  

The sensitivity a/(a+c) tells us how often the blood test technique correctly identifies individuals with cancer: 

75/80=94%.  

The specificity d/(b+d) tells us how often the blood test technique correctly identifies individuals without 

cancer: 754/920=82%.  
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These two measures were presented in the article. However, as these two measures are test-specific, they 

do not consider the prevalence of cancer in the investigated population.  

But why is that important?  

Let us consider two measures that do take the prevalence of disease into account while still applying the 

numbers from the table above. 

The positive predictive value (PPV) a/(a+b) tells us the likelihood that a positive blood test correctly represents 

cancer: 75/241=31%.  

And  

The negative predictive value (NPV) d/(c+d) tells us the likelihood that a negative blood test correctly 

represents no-cancer: 754/759=99%. 

As seen from the calculations, these measures include patients with and without cancer. Thereby, they are 

more relevant in a clinical setting, as they take the specific cancer prevalence in the Larkin setting into 

account.  

So, what about the information that a blood test technique has a sensitivity of 94% to detect cancer? It is not 

incorrect, but it might better be communicated as follows. When an individual receives a positive cancer 

blood test in the Larkin study, the likelihood that the person has cancer is 31%. Or, to put it another way, the 

likelihood that the individual does not have cancer is 69%.  

I guess, for most people, this was not the first interpretation they reached when reading that a new blood 

test technique has a sensitivity of 94% to detect cancer. Therefore, there must be caution when 

communicating and interpreting the uncertainties of such tests. Evidence supports people’s limitations in 

understanding uncertainties [188, 192, 193] and, interestingly, our tendency to overestimate our own ability 

to understand them [194].  

I hope this example shows how easy (and human) it is to misinterpret the accuracy of diagnostic tests and 

the importance of recognising this limitation to prevent the widespread implementation of tests based on 

misinterpretations and misleading risk communication.  
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Living in uncertainty  

According to the Danish Health Authority, CPPs aim to provide patients with immediate certainty about a 

potential diagnosis and avoidance of unnecessary waiting time [25]. This holds the promise of a fast yes/no 

answer to the possibility of cancer. But in reality, at least in the NSSC-CPP, patients go through a number of 

consultations, which often include more or less invasive tests, such as CT scans, endoscopies and biopsies. 

When talking to the radiological departments, which I visited as part of study 1, their answers were clear – it 

is not that easy to reject cancer based on a single scan. Further, even though cancer may be rejected, as it 

was for most of the participants in study 4 of this PhD, uncertainty might still be on the table because the 

symptoms or abnormal test results remain, or because no direct cause for them can be found. For some 

patients, of course, the NSSC-CPP provides certainty about their symptoms and disease. For others, however, 

there is no clear answer – neither disease nor no disease. For those patients, NSSC-CPPs introduce spirals of 

uncertainty that may call for additional testing in the search for clarity. As Offersen put it, based on 

ethnographic fieldwork among people not immediately afflicted by cancer, “Contemporary symptom-

awareness strategies add to cancer mythologies as these strategies create an unintended illusion of certainty 

that does not correspond with everyday embodied forms of uncertainty and ambiguity” [123].  

If more people are referred to the NSSC-CPP, more are potentially in this state of uncertainty. Our qualitative 

study indicated that the suspicion of cancer becomes intertwined with everyday life. Participants seemed to 

interpret their bodily sensations in new ways and visited their doctor more often following their experience 

of the NSSC-CPP. For some, the message that cancer is suspected could translate into negative psychosocial 

consequences. However, as these are challenging to measure adequately within a quantitative approach, 

they are not considered when the Danish Health Authorities balance the benefits and harms of the NSSC-

CPP. One might argue that if the negative psychosocial consequences cannot adequately be measured why 

should they be considered problematic? They could become problematic if more people are living in this 

state of uncertainty about their own health, as being conscious of one’s health includes the moral 

responsibility to stay informed and to live in a state of preparedness for potential trauma [133]. Including 

more people in the NSSC-CPP places the burden on the individual as they hold the responsibility of handling 

the uncertainty of cancer while waiting for test results and continuing with their usual responsibilities in life. 

The role of the ’good citizen’ is therefore imposed upon them. When it comes to cancer, despite the 

improvements in treatment, it is often described as the most feared disease [195-197]. As one participant 

described it, in a qualitative systematic review exploring lay understanding of cancer: “I think when you hear 

the word cancer it seems to hit you between the eyes…you hear about other diseases, that can be just as bad, 

but there is something about cancer” [197].        
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The risk of creating fear or uncertainty in the population must be acknowledged as a potential consequence 

of the NSSC-CPP, and this should be seriously considered when deciding on the threshold for referring 

patients to the NSSC-CPP. 

From study 4, we experienced how participants all shared their pathway with family and friends and how 

some participants changed their health behaviour or contacted their doctor more often than before they 

were part of the NSSC-CPP. It would be inappropriate to generalise findings from study 4 to all NSSC-CPPs 

but, based on our findings, we hypothesise that the NSSC-CPP is not just a simple yes/no answer to cancer. 

Being in the NSSC-CPP does something to how people interpret their bodily sensations and how they go 

about their everyday lives after being told – ‘we are investigating you because we suspect that you might 

have cancer’.  

Symptoms   

In this section, I want to challenge how symptoms in early cancer diagnosis research have often been 

presented as linear processes. I started this PhD project with similar ideas, but during my qualitative work, I 

could not recognise these ways of describing symptom onset and progression.  

In the background section, I introduced the figure below by Weller and colleagues, which is developed to 

facilitate a standardised and uniform definition and reporting of early cancer diagnosis studies [75]. However, 

I want to discuss here why this linear model might not fit to how the individual experiences symptoms. 
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Figure 1 Intervals from first symptom to treatment  

Source: “Figure 2 An illustration of the overall milestones and time intervals in the route from first symptom until start 
of treatment” by Weller et. al 2012 [75] is licensed under CC BY 4.0 as a modified version of Olesen et. al 2009 [76]  

 

In Figure 1, the first interval is named ‘first symptom’ and is part of the ‘patient interval’. Such a model holds 

the premise of a standardised body which is free of symptoms until the moment they emerge (first 

symptoms) and are then interpreted by and responded to by the individual (first presentation/clinical 

appearance). 

The figure further implies that the individual can report the date of their first symptom. However, findings 

from our research and other qualitative studies suggest that people do not always experience their bodies in 

such a linear, forward-moving process [124, 198]. Also, people might not be able to interpret their ‘first 

symptom’ as such, because they are not necessarily free of symptoms to begin with or even aware of their 

bodies in such ways. In a study by Merrild and Andersen, based on repeated ethnographic interviews with 

10 socially deprived patients with cancer in Denmark, the interlocutor, Liz, has previously been treated for 

breast cancer and is now being seen for follow-up tests in the hospital [198]. Liz is disabled by her 

deteriorating backbone so when she describes her health problems, it is often hard to make out whether she 

talks about her previous cancer, her back pain or her swollen lymph nodes, the bulge of skin growing under 

her arm, or the lumps in her breast – it is all a blur [198]. I found the same tendency in my interviews with 

participants referred to the NSSC-CPP with no cancer diagnosis. In my two interviews with Inga, she told me 

about her back pain from a fall and the abnormal blood test result that was the reason why she was referred. 
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At the same time, her symptoms were part of an integrated narrative intertwined with her recently dead 

husband’s symptoms and disease course. To Inga, it made no sense to describe her illness without his. This 

reflects how symptoms become symptoms based on the physical, mental and social context in which they 

are given meaning by the individual who experiences them. It might seem like a blur, but during my 

conversations with participants, I realised that their symptoms are never experienced and given meaning to 

in a vacuum. They are always part of the blur.    

Returning to the figure by Weller et al.– do you think Liz or Inga can report the date of their first symptom?  

When Weller et al. call it a ‘patient interval’ there is an implicit responsibility on the individual for preventing 

serious disease and monitoring their body. However, such responsibility might fail as patients might not 

experience their bodies in this linear process where the next step is proactive attention to the body, health 

promotion and illness prevention. Perhaps, everyday life with its duties, life events and other health concerns 

requires all their attention or mediates how, when and if steps to care-seeking are taken. 

The figure holds the premise of a body that is free of symptoms to begin with. However, at some point in our 

lives, we will all experience changes in our bodies. In a given year, 15% of the Danish general population have 

had alarm symptoms of cancer [33]. Within or outside our consciousness, bodily changes might disappear, 

remain, or become integrated in our everyday lives. Also, in an aging population, lower-back pain, joint pain 

and reduced energy levels etc. are all increasing and challenging the individual’s responsibility to decide 

which (if any) of these changes represent ‘first symptom’ in the figure by Weller et al.  

Depending on time and context, symptoms might be interpreted as more or less important. In my qualitative 

study, when I met Susanne at her first diagnostic pathway consultation, she reported headache as the most 

important symptom to her. In my last interview with Susanne, her headache was reduced but difficulty 

breathing was now more dominant in her everyday life where she was back doing housework and joining her 

weekly line dance sessions. 

This suggests that the linear tendencies which are presented as intervals in the figure by Weller and 

colleagues do not really fit how symptoms can be experienced as single events, as something that comes and 

goes, or as more or less important to the individual at any given moment in time.   

Still, this ‘symptom-or-not’ perspective is often the dominant issue in the discussions of early cancer 

diagnosis. Figure 4 by the World Health Organization (WHO) distinguishes between screening and early 

cancer diagnosis according to symptom onset [199].  

116



 
 
 

Figure 4 Distinguishing screening from early diagnosis in cancer according to symptom onset 

Source: “Distinguishing screening from early diagnosis in cancer according to symptom onset” by WHO 2020 [199]   

 

The figure includes dichotomising between a ‘healthy population’ and ‘people with symptoms’. WHO claims 

that screening is for people without symptoms to undergo testing, whereas early diagnosis focuses  only on 

people with symptoms [199]. However, in study 4, we found that not all people referred to the NSSC-CPP 

experienced symptoms. Some were instead referred based on abnormal test results. Therefore, does the 

NSSC-CPP represent screening or an early diagnosis initiative? I suggest this dichotomy does not account for 

symptoms as complex social and cultural events, nor does it capture the complexity of disease perception 

and evolvement.   

Instead of a dichotomy between people with symptoms, and a healthy population, symptoms have been 

conceived as forming a continuum [200]. Vedsted and Olesen argue that in  clinical cancer diagnosis, a 

symptom does not present as ‘there’ or ‘not there’ [200]. In figure 5 below, they show how symptoms appear 

in a continuum from: ‘certainly not serious’, to ‘low-risk-but-not-no-risk’, to ‘definitely serious’.  
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Figure 5 Symptoms on a continuum 

Source: “Figure 2. The symptom continuum in general practice” by Vedsted and Olesen [200] is licensed under CC BY 4.0 

 

This approach presents symptoms on an arrow thereby indicating linearity, and even though it does not 

dichotomise as symptoms/no symptoms, it implies symptom onset and progression in a linear manner 

spanning from not serious to serious. Further, according to the authors, the section of the arrow marked  

‘low-risk-but-not-no-risk’ is where the symptom is most probably not a sign of cancer, although cancer cannot 

be excluded [200]. As cancer is hard to exclude, I imagine it must be difficult for GPs to know which symptoms 

or which individuals this group includes. If pushed to extremes – are all symptoms ‘low-risk-but-not-no-risk’? 

As symptoms in early cancer diagnosis research are often presented in a linear manner, I suggest it might not 

correspond to how people experience and give meaning to bodily sensations and how these are (or are not) 

interpreted as symptoms. It might be helpful to consider symptoms as created in a continuous feedback 

relationship in which a specific cultural, historical, political or social context contributes to when and if bodily 

sensations are interpreted as symptoms. Such an approach might form new research perspectives on 

symptoms and alternative disease strategies.  

It is always easy to comment on other models, especially without suggesting anything else in return. As within 

all other fields, the more you know, the more you know you don’t know. The more I have worked with bodily 

sensations and symptoms during this PhD project, the more I have come to realise how complex they are in 

nature. From a biomedical perspective, we still do not fully know their association with cancer diseases, and 

from a social science perspective, I believe symptoms would be over-compromised if I attempted to squish 

them into a figure. Thereby, I am not capable of making a better figure on symptoms, but I have tried to 

increase and share knowledge on bodily sensations and symptoms through this project and by drawing on 

both biomedical and social sciences.  
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Another approach to NSSC-CPP implementation  

This PhD project reveals the challenge in defining, describing, measuring, and comparing different 

organisations of the diagnostic pathway in Denmark. We suggest some of these challenges could have been 

reduced, or even avoided, if the following steps had been ensured by the Danish Health Authorities before 

NSSC-CPP implementation.  

1. A clear aim for the NSSC-CPP  

2. A definition of quality criteria together with relevant outcomes for the NSSC-CPP  

3. A randomised implementation study of the NSSC-CPP in one or two regions before a potential 

national implementation    

Steps 1 and 2 are intertwined as a clear aim implies a choice about the most important quality outcomes. 

From the current guidelines revised in 2022, there is no overall aim for the NSSC-CPP. Thereby, individuals, 

doctors, hospitals, and patient organisations can make their own interpretation of the purpose of the NSSC-

CPP, which will not result in specific outcomes or quality criteria.      

In the future, if the Danish Health Authority wants to define quality criteria for the NSSC-CPP, they must be 

defined with caution. The latest Danish Cancer Plan (Kræftplan IV) includes the following: “The government 

will set an aim that survival in 2025 must be on the same level as our leading Nordic neighbour countries, and 

that at least three out of four cancer patients must survive cancer” [101].  

Clearly, these aims are not specific and have within them a number of methodological issues. First, as 

mentioned in the background section, survival as an outcome is subject to length time and lead time bias. 

Second, the aim that three out of four patients should survive cancer does not take the biology of different 

cancer types or their distribution in the population into consideration, nor does it account for the growing 

elderly population, or that death needs a reason.        

Quality in healthcare can be considered using the following dimensions: 1) effective treatment; 2) patient 

safety; 3) cost-effectiveness; 4) timeliness; 5) patient centeredness, and 6) equality [45]. However, these 

dimensions could be in opposition to each other, for example, the most effective treatment might not be 

cost-effective and therefore not available to everyone equally. Therefore, a priority decision is needed when 

defining the aims and quality criteria of the NSSC-CPP. Also, it should be recognised that some of the quality 

dimensions outlined above cannot be measured within a traditional biomedical approach. However, this does 

not mean that they should not be focused on.       
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In the latest revision of the NSSC-CPP, the Danish Health Authority states: “Cancer patient pathways 

contribute to ensure timely pathways for diagnostic work-up of cancer with uniform and high quality” [43]. 

One can only guess what ‘uniform and high quality’ refer to as no national aims or quality criteria exist. An 

aim of the revision was to ensure uniform NSSC-CPPs across the country [101]. However, as we do not know 

the outcomes of the NSSC-CPP, this aim comes with the risk of implementing the worst NSSC-CPP model in 

all regions in Denmark, suggesting that uniformity might not be a suitable criterion of quality. 

This leads us to step 3 — the alternative approach to NSSC-CPP implementation — which is the suggestion 

of conducting a randomised study of the NSSC-CPP in one or two regions before potential national roll-out. 

This could have been done by using a cluster randomised trial as this design allows randomisation in cases 

where it is not possible on an individual level [201]. Using this approach, the NSSC-CPP would be 

implemented in one of the five regions and outcomes analysed after a relevant period defined in the design. 

To make a valid comparison, this design needs baseline information on the chosen outcomes which might 

not be available. A stepped wedge trial might reduce this limitation as it includes an initial period in which 

data is collected but the intervention (NSSC-CPP) is not implemented in any of the regions [202]. 

Subsequently, one region at a time is randomised to cross from the control (no NSSC-CPP) to the intervention 

(NSSC-CPP) so that each region contributes with data before and after the introductions of the NSSC-CPP. 

Such a design might result in more valid conclusions on specific outcomes of the NSSC-CPP.  

Ensuring the 3 above-described steps would have allowed a more stringent research design and enabled 

more valid conclusions within this PhD. From the beginning, we knew the difficulty we would face in 

answering our overall research question – does the organisation of the diagnostic pathway in Region Zealand 

result in worse outcomes for the patients than in the other regions?  

Thereby, should we be criticised for asking an unanswerable question?   

On the one hand, we could have raised other questions concerning the NSSC-CPP. For example, what are the 

diagnostic outcomes for patients in the NSSC-CPP across the regions? For this question, we would only have 

investigated patients in the NSSC-CPP and followed their diagnostic outcomes in a cohort study using Danish 

registries. Such a design would enable more valid interpretations of findings. On the other hand, we would 

have learned nothing about the outcomes for patients who received their initial diagnostic work-up in general 

practice, outside the diagnostic units. These patients constitute an important part of the NSSC-CPP in some 

regions in Denmark, but as we have shown, they are not registered in the NSSC-CPP if a GP does the initial 

diagnostic work-up.       

120



 
 
 

This PhD is unable to bring a definitive answer to the research question, but it embraces the uncertainty and 

we are humble about our findings as they need to be interpreted in the light of the assumptions and 

limitations presented in Chapter 3. I argue that this thesis has revealed in detail some of the challenges that 

follow when health initiatives are implemented without including a set-up for evaluation and quality 

assessment. At the same time, the project lays the foundation if one wants to ask a more political question 

– should we continue implementing such large cancer initiatives without measuring the outcomes?  
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CHAPTER 5: THE END  

Overall conclusion  

In this PhD project, we found that the Danish NSSC-CPP (the diagnostic pathway) has been implemented with 

great regional and intra-regional differences regarding both organisational and clinical practices. The initial 

diagnostic work-up is performed by GPs in some places (GP paradigm), in others, by diagnostic units in 

hospitals (hospital paradigm). We found that CT scans initiated in general practice were more likely to be 

followed by CPPs, cancer diagnoses and cancer-specific mortality. However, we found no indication that 

regions with a high use of CT scans and CPPs either decreased or increased morbidity or mortality. We tracked 

back the diagnostic activity of patients with colon cancer and matched controls and found that individuals 

within the GP paradigm were more likely to receive a diagnosis of cancer, however, they were not more likely 

to be diagnosed in advanced stage than patients within the hospital paradigm. By considering cancer stage 

at diagnosis a relevant patient prognostic outcome, we found no indication that patients within the GP 

paradigm were better or worse off than those in the hospital paradigm. Continuing our investigation from a 

patient perspective, the diagnostic pathway was not experienced as a simple yes/no procedure to exclude 

cancer. It became an intertwined part of participants’ everyday lives, and this was visible in how they shared 

their pathway experience with family and friends and interpreted their bodily sensations in new ways. Our 

study indicates the need to explore the impact of anticipation and potential cancer worries in participants’ 

everyday lives, as this context mediates their moral roles and responsibilities and restructures their social 

lives, while keeping uncertainty and probabilities on the table even after the NSSC-CCP has ended. This PhD 

project revealed that the diagnostic pathway was not set-up for evaluation at the time of implementation 

which challenged the measurement and comparison of different diagnostic modalities within a Danish 

context. 

Implications for practice  

The following implications for practice have been touched upon in the above discussion section but will be 

briefly presented and added to here.  

First, this project revealed that the NSSC-CPP has not been set-up for evaluation as it has been implemented 

with great regional and intra-regional variation without recognition of such differences nor their potential 

consequences. Therefore, we have some recommendations for the Danish, and international, health 

authorities for future revision and implementation of NSSC-CPPs. 
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Recommendations to Danish health authorities 

1) to define a clear aim for the NSSC-CPP together with quality criteria. Thereafter, to ensure that the 

appropriate infrastructure is established to collect data and to measure the chosen outcomes. We 

found that referrals for CT scans from GPs were not registered as part of the NSSC-CPP. In the future 

it might be possible to code such CT scans and other relevant diagnostic tests, thereby ensuring that 

the diagnostic activity in the primary sector can be adequately estimated and compared with data 

from the secondary sector.  

2) to acknowledge that some important outcomes of the NSSC-CPP might not be appropriate to 

measure or compare in a traditional biomedical manner. However, these should still be assessed, 

and we would suggest using approaches from the social sciences.  

3) to stop using uniformity as a stand-alone aim of the NSSC-CPP. As long as there is no evidence to 

identify the most beneficial diagnostic model, and there is none at the present time, uniformity might 

lead to inappropriate implementation and revisions of the NSSC-CPP. 

4) to be transparent about the prioritisation of quality criteria. As the most cost-effective intervention 

might not reduce inequality, for example, a prioritised decision is inevitable when dimensions of 

quality are in opposition, and it should be clear on what basis the decision is taken.  

Recommendations to other countries implementing the NSSC-CPP  

If other countries want to implement similar versions of the Danish NSSC-CPP, we recommend that a 

randomised implementation study should be conducted before considering potential national roll-out. In 

Oxford, the research group behind the Oxfordshire version of the NSSC-CPP, the Oxford Suspected CANcer 

(SCAN) pathway, attempted to conduct such a design by applying a randomised stepped-wedge rollout 

design [71]. This included a pre-SCAN period, where GPs in each region were asked to prospectively identify 

patients who met SCAN entry criteria and who they would have referred if SCAN had been available, and to 

complete a ‘dummy’ comparator cohort data collection form [71]. Thereafter, in the SCAN period, each region 

would transition to the SCAN pathway over time. Unfortunately, this design gave additional work to GPs 

without the accompanying incentive of care for their patients and resulted in an inadequate comparator 

cohort. Still, similar designs should be considered together with their challenges when implementing the 

NSSC-CPP in other countries.  

In conclusion, other countries aiming to implement the NSSC-CPP should be aware of the issues this PhD 

project revealed in Denmark and consider comprehensive randomised implementation studies before 
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potential implementation. Policy makers might want to arm themselves with patience as a research-based 

implementation such as the stepped wedge design discussed takes time before it can be fully implemented. 

Finally, and arguably most important of all, consider what constitutes the aim of this pathway and what do 

you want to gain from it?   

Implications for research  

A few, but important, PhD projects have investigated the NSSC-CPP in a Danish setting, and it is mainly from 

these and follow-up projects that constitute the evidence on this topic in Denmark. Similarly, In Norway, 

Sweden and the UK, we still do not know much about their versions of the NSSC-CPP, their implementation, 

their outcomes, and the people who are living both within and beyond them.        

The critique of Region Zealand’s implementation of the NSSC-CPP formed this PhD project and thereby 

weight was given to this first step – the implementation. It nicely demonstrates that when it comes to 

research within this field, we are only at the first step. Much more research is needed before we can come 

to understand the consequences of the patient pathways in the context they are part of.    

In this PhD project, we were confronted with the epidemiological challenge that the NSSC-CPP was not set-

up for evaluation when implemented. Parts of the NSSC-CPP are not registered as such when the first 

diagnostic steps are performed in general practice. Obviously, this will be an important issue for future 

research when aiming to estimate and compare different outcomes of the NSSC-CPP in a Danish setting. 

Large-scale effect studies will be needed as we were only able to look at few aspects of the NSSC-CPP. The 

focus of other future research projects will be the societal, patient or health professional perspectives. First, 

for example, a useful research project could compare costs within the two paradigms (the GP or hospital 

initiated NSSC-CPP). To our knowledge, no recent studies have estimated the cost effectiveness of different 

elements of the NSSC-CPPs in Denmark. 

Second, in study 4, we investigated how patients experienced being in the NSSC-CPP with a focus on their 

interpretation of bodily sensations and potential worries about cancer. However, research using more in-

depth ethnographic studies is needed to further unfold such perspectives. The GP perspective is a third 

important area of research. To our knowledge, no studies have investigated their experiences of the NSSC-

CPP nor their collaboration with the diagnostic units.  

This PhD project has added to the sparse evidence that exists about the NSSC-CPP in Denmark and was the 

first research project to investigate the NSSC-CPP implementation and its outcomes. The project contributes 

to the literature by acting with curiosity about how the NSSC-CPP has been organised and implemented, what 

the outcomes might be, and how these outcomes can (or cannot) be measured and compared.   
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The next and last chapter will unfold and challenge the above-described implications and suggestions for 

future research.  
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CHAPTER 6: THE FUTURE    

In Denmark, there was no focus on financial aspects at the time of the NSSC-CPP implementation.  

Based on an interview with a Danish health economist, a Danish newspaper (Dagens Medicin) wrote 11th 

June 2010: “It does not surprise Jes Søgaard (health economist) that the cancer initiatives are not being 

evaluated. For neither in Denmark nor abroad is there a tradition of examining whether such broad health 

policy initiatives work effectively. It only happens by chance if a researcher feels like writing a PhD on the 

subject. For Jes Søgaard, it seems as if the politicians and doctors think they have no reason to evaluate 

something that they think is a success”[203].  

No health economic evaluation of the NSSC-CPP has been conducted in Denmark before or since that 

interview in 2010. In addition, to a health economic evaluation, it would be interesting to investigate the 

potential crowding out effects of the NSSC-CPP. In more hospitals, time slots are pre-booked for scans 

referred from the NSSC-CPP. To meet the standardised time frames of the NSSC-CPP, this means that patients 

with suspected cancer are prioritised over other patients who are referred for a scan. It would be interesting 

to explore the estimates of costs and the related consequences of such pre-booking systems and other parts 

of the NSSC-CPP. This is not a straightforward design as it would include comparisons between potentially 

very different patient groups and long-term follow-up might be required to make valid conclusions on such 

a prioritisation of patients. Also, in terms of costs, being in the NSSC-CPP most often includes several 

consultations at short notice, where the patient needs to use leave days from work or must cancel other 

usual activities. Further, due to the anxiety associated with potentially receiving a cancer diagnosis, some 

people are unable to continue in their job while waiting for test results. This is a poorly understood aspect of 

healthcare costs and research is needed to investigate the importance and magnitude of such costs at societal 

and individual levels.        

Another important future project would be to estimate the fraction of incidentalomas within the NSSC-CPP. 

This would require access to primary and secondary sector data to be able to conduct follow-up of patients 

referred to the NSSC-CPP. It would also involve devising a method of categorising incidental findings; are they 

clinically significant findings or overdiagnosis? This might differ depending on who is asked – the patient, the 

GP, or the policy maker.           

Third, in Denmark, the patient perspective is investigated in reports (called the ‘Barometer’ investigation) 

published every second year by the Danish Cancer Society [204]. These reports are based on data in which 

patients with cancer complete a questionnaire about their experiences of treatment etc. [204]. However, 

nearly 90% of people in the NSSC-CPP do not have cancer and are thereby not included in these surveys. 
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These patients complete the diagnostic steps of the NSSC-CPP, but without a cancer diagnosis at the end. 

Thus, research is needed that focuses on their experiences of and thoughts about the NSSC-CPP.   

In study 4, we investigated how participants experienced being in the NSSC-CPP with a focus on their 

interpretation of bodily sensations and potential worries about having cancer. However, research using more 

in-depth ethnographic studies is needed to further unfold the patients’ everyday lives and contexts. Our 

findings indicated that these aspects are essential to understanding how participants interpreted their 

symptoms and how they lived in some state of anticipation as they waited for a potential diagnosis. One 

hypothesis could be that patients who are diagnosed with cancer in the NSSC-CPP differ in their narratives 

and experiences of the pathway compared to patients who are not diagnosed with cancer. Or maybe, as our 

study indicated, the diagnosis is not itself the most important factor for how the pathway is experienced, as 

it is peoples’ everyday lives that mediate their moral roles and responsibilities and restructure their social 

lives to take account of their new reality. Individual factors and feelings might be more decisive in 

understanding the consequences of the NSSC-CPP. Further, our study indicated that, in general, patients had 

more contacts with the healthcare system after being in the NSSC-CPP because of new or remaining 

symptoms. However, our study was not appropriate to provide any final conclusion on this tendency. Instead, 

based on registry data, it would be interesting to estimate the number of healthcare contacts, in terms of 

contact with general practice, hospitals and other specialists, as well as medical prescriptions, that patients 

have following an experience with the NSSC-CPP. Such a study could reveal potential patterns in the use of 

healthcare services in this NSSC-CPP-referred population. A qualitative study might then be needed to unfold 

the individual’s reasoning for their potential increased healthcare use.  

Further, as the use of alternative medicine is not registered as part of the authorised Danish healthcare 

system, such use is not well recorded in Denmark. Since almost 90% of people in the NSSC-CPP do not receive 

a diagnosis of cancer, some might seek help outside the established healthcare sector, particularly if their 

symptoms remain or abnormal test results are not resolved. Qualitative interviews might better unfold to 

what extent and why alternative medicine is used in the NSSC-CPP-referred population.   

The GP is the fourth important perspective. GPs are included in almost all NSSC-CPPs as they are gatekeepers 

to the secondary healthcare system in Denmark. To our knowledge, no studies have investigated their 

experiences of the NSSC-CPP nor their collaboration with the diagnostic units. It would be interesting to direct 

our questionnaire from study 1 to GPs. I would hypothesise that such a study would reveal great variation as 

GPs could have different experiences of their access to and collaboration with diagnostic units. Also, we do 

not know how satisfied GPs are with the current local organisation of the NSSC-CPP. Some GPs might prefer 

having direct access to diagnostic units, while others might prefer working with their patients and doing the 
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diagnostic work-up themselves. A third group might be indifferent but would report other factors important 

for their experience of the NSSC-CPP. A fourth group might want to be able to have the flexibility to work 

with some patients themselves while referring others directly to a diagnostic unit. A qualitative study 

including individual interviews or focus group interviews could unfold such preferences.  
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APPENDICES  

Article I 

Appendix 1: Questionnaire send to diagnostic units (Danish)  

The following questionnaire was sent in Danish to all diagnostic units in May 2019 using the electronic 

platform SurveyXact. An English ad hoc translation was published together with study 1 in Scandinavian 

Journal of Primary Healthcare which can be accessed here: 

https://www.tandfonline.com/doi/full/10.1080/02813432.2021.1880094  

Spørgeskema om udredningsenheder i Danmark  

 

Dette spørgeskema ønskes besvaret som led i en dybdegående undersøgelse af diagnostiske 

enheder også kaldet diagnostiske centre eller udredningsenheder i Danmark. 

 

Spørgeskemaet har fokus på, hvordan udredningsenhederne er organiseret og håndterer 

henvisninger til diagnostisk pakkeforløb for patienter med uspecifikke symptomer på alvorlig 

sygdom, der kunne være kræft også kaldet MAS-forløb (mistanke om alvorlig sygdom). 

 

Igennem spørgeskemaet vil betegnelsen MAS-forløb blive anvendt, og det er dette pakkeforløb, 

som spørgeskemaet vil omhandle. 

  

Spørgeskemaet vil blive sendt til alle diagnostiske enheder i Danmark og har til formål at generere 

viden om de diagnostiske enheders modeller, herunder deres ligheder og forskelligheder. Du 

bedes derfor besvare spørgsmålene ud fra, hvordan praksis er i din enhed. 

 

Spørgeskemaet er en del af et ph.d.-projekt fra Københavns Universitet og resultaterne herfra vil 

på et senere tidspunkt blive offentliggjort.   

 

Vi forventer, at det tager ca. 10-15 minutter at besvare spørgeskemaet.  

 

Hvor mange sundhedsprofesionelle arbejder dagligt i enheden? 

Angiv antal:  

Sekretærer 

 

_____ 

Læger 

 

_____ 

Sygeplejersker 

 

_____ 

139

https://www.tandfonline.com/doi/full/10.1080/02813432.2021.1880094


 
 
 

 

Beskriv medarbejdernes tilknytning til diagnostisk enhed. Arbejder de fx fast (hele deres arbejdstid) 

i diagnostisk enhed eller roterer de mellem andre afdelinger eller funktioner. (Beskriv ud for hver 

fagprofession. Skrivefelt kan udvides i hjørnet) 

  

Sekretærer 

 

_______________________

_________________ 

_______________________

__ 

Læger 

 

_______________________

_________________ 

_______________________

___ 

Sygeplejersker 

 

_______________________

_________________ 

_______________________

___ 

 

Hvilke specialer har lægerne i enheden? 

sæt ét eller flere kryds 

     Almen medicin  

     Endokrinologi  

     Gastroentologi 

     Geriatri 

     Hæmatologi 

     Infektionsmedicin 

     Kardiologi 

     Lungemedicin 

     Nefrologi 

     Onkologi 

     Hoveduddannelseslæge 

     Introlæge  

     Andet, angiv:   _____ 

Organisatorisk tilknytning. 

Hvilken afdeling på sygehuset hører udredningsenheden organisatorisk under?   
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________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

 

Fysiske rammer. 

Er udredningsenheden fysisk placeret samme sted som dens organisatoriske tilknytning? 

     Ja 

     Nej 

     Ved ikke  

 

Beskriv hvordan den fysiske placering af udredningsenheden og dens organisatoriske tilknytning 

adskiller sig:  

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

 

Kapacitet. 

Hvor mange nye henvisninger til diagnostisk pakkeforløb for patienter med uspecifikke symptomer, 

der kunne være kræft (MAS-forløb), accepterer enheden ca. om måneden? 

Angiv antal 

_____ 

 

Varetager jeres enhed andre opgaver end udredning af patienter med uspecifikke symptomer, der 

kunne være kræft (MAS-forløb)? 

Fx udredning for metastaser uden kendt primær tumor (kaldet MUP-forløb) 

  

     Ja 

     Nej 

     Ved ikke 

Hvilke andre opgaver end udredning af MAS-forløb varetager jeres enhed?  

 

Sæt ét eller flere kryds  
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     Udredning for metastaser uden kendt primær tumor (MUP-forløb) 

     Udredning for uspecifikke symptomer, der ikke hører til et bestemt speciale, og som er uden 

for kræftpakkerne 

     Andre, angiv:  _____ 

 

De følgende spørgsmål vil først omhandle henvisninger til MAS-forløb fra praktiserende læger og 

derefter henvisninger fra andre sygehusafsnit. 

  

Ved henvisning til MAS-forløb fra praktiserende læge. 

Er der oplysninger eller undersøgelser, der som udgangspunkt skal foreligge, før jeres enhed 

accepterer en henvisning? 

     Ja 

     Nej 

     Ved ikke 

 

Hvis nødvendige undersøgelser og/eller informationer ikke foreligger forud for henvisning fra 

praktiserende læge sker følgende: 

 

Sæt ét kryds ud fra hvad der passer bedst på jeres enhed 

     Enheden afviser henvisning uden videre anbefalinger til alternative tiltag. 

     Enheden afviser henvisning og informerer praktiserende læge herom.  

     Enheden afviser henvisning og informerer praktiserende læge herom. Derudover har 

praktiserende læge altid mulighed for at kontakte udredningsenheden. 

     Enheden afviser ikke henvisning, men indhenter selv manglende patientinformation eller 

foretager supplerende undersøgelser.   

     Andet, angiv:   _____ 

 

Sæt kryds ud for undersøgelser/informationer som skal foreligge, før jeres enhed accepterer en 

henvisning fra praktiserende læge til MAS-forløb. 

 

Sæt ét eller flere kryds 

     Blodprøve 

     Røntgen  

     Ultralyd 

     CT-scanning  

     Relevante patientoplysninger fx tlf. nummer 
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     Patienten skal være informeret om udredning for kræft 

     Andet, angiv:  _____ 

 

Ved henvisning til MAS-forløb fra andet sygehusafsnit. Er der undersøgelser eller informationer, 

der skal foreligge, før jeres enhed accepterer en henvisning? 

     Ja 

     Nej 

     Ved ikke  

 

Hvis nødvendige undersøgelser og/eller informationer ikke foreligger forud for henvisning fra andet 

sygehusafsnit sker følgende: 

 

Sæt ét kryds ud fra hvad der passer bedst på jeres enhed 

     Enheden afviser henvisning uden videre anbefalinger til alternative tiltag. 

     Enheden afviser henvisning og informerer henvisende sygehusafsnit herom.  

     Enheden afviser henvisning og informerer henvisende sygehusafsnit herom. Derudover har 

henvisende sygehusafsnit altid mulighed for at kontakte udredningsenheden. 

     Enheden afviser ikke henvisning, men indhenter selv manglende patientinformation eller 

foretager supplerende undersøgelser. 

     Andet, angiv:  _____ 

 

Sæt kryds ud for undersøgelser/informationer som skal foreligge, før jeres enhed accepterer en 

henvisning fra andet sygehusafsnit til MAS-forløb. 

 

Sæt ét eller flere kryds 

     Blodprøve 

     Røntgen  

     Ultralyd 

     CT-scanning  

     Relevante patientoplysninger fx tlf. nummer 

     Patienten skal være informeret om udredning for kræft 

     Andet, angiv:  _____ 
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Hvor mange procent (%) af de henvisninger enheden i alt modtager, vil du anslå i gennemsnit 

bliver omvisiteret eller afvist? 

Angiv procent i tal: 

Omvisiteret (%) 

 

_____ 

Afvist (%) 

 

_____ 

 

Angiv de 3 hyppigste årsager til at enheden afviser en henvisning til MAS-forløb/diagnostisk 

pakkeforløb: 

  

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

 

De følgende spørgsmål vil omhandle, hvilke undersøgelsesmetoder enheden anvender i 

udredningen af patienter i diagnostisk pakkeforløb for uspecifikke symptomer, som kan være kræft 

(MAS-forløb) 

  

Har patientens alder betydning for om CT-scanning vælges som undersøgelsesmetode? 

     Ja 

     Nej  

     Ved ikke  

 

Hvilken aldersgrænse anvender udredningsenheden for brug af CT-scanning? Angiv: 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

 

Hvilken indledende billeddiagnostik anvender jeres enhed som standard i de fleste MAS-forløb? 

  

144



 
 
 

     Røntgen af thorax + ultralyd af abdomen 

     CT af thorax og abdomen, hvis patient er over den tidligere angivne aldersgrænse  

     Andre test el. undersøgelser, angiv   _____ 

 

Hvilken indledende billeddiagnostik anvender jeres enhed som standard i de fleste MAS-forløb? 

  

     Røntgen af thorax + ultralyd af abdomen 

     CT af thorax og abdomen 

     Andre test el. undersøgelser, angiv   _____ 

 

De næste spørgsmål vil omhandle, i hvilket forum I diskuterer patientforløb i jeres 

udredningsenhed. 

Ordet multidisciplinærteamkonference (MDT-konference) dækker over et forum, hvor 

sundhedsprofessionelle kan drøfte konkrete patienter med kollegaer fra andre specialer. 
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ere 

end 1 

gang 

om 
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konferencer 

med 

billeddiagnostis

k afdeling 
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Egne MDT-

konferencer 
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med to eller 

flere specialer 

repræsenteret  

 

Andre 

afdelingers 

konferencer  

 

                                    

 

Hvilke specialer/afdelinger deltager i jeres MDT-konferencer? 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

 

Når jeres enhed afslutter et MAS-forløb, har I så mulighed for at fortsætte udredningen af patienten 

i udredningsenheden, selvom kræft og/eller anden alvorlig sygdom er afkræftet? 

     Ja 

     Nej  

     Ved ikke  

 

Beskriv hvordan jeres enhed varetager udredningen af patienter, hvor MAS-forløb er afsluttet:  

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

 

Ved afslutning af MAS-forløb hvor der ikke længere er mistanke om kræft. Udover at afslutte forløb 

til almen praksis. Hvilke sygehusafdelinger afslutter I oftest MAS-forløb til? 

Nævn de 3 hyppigste: 

________________________________________ 

________________________________________ 

________________________________________ 
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________________________________________ 

________________________________________ 

________________________________________ 

 

Hvor mange kalenderdage varer et MAS-forløb i gennemsnit i jeres enhed? (fra henvisning er 

modtaget til MAS-forløb er afsluttet hos jer) 

Angiv dit eget skøn/overslag i antal ca. kalenderdage 

_____ 

 

Hvis du synes, der er vigtige områder og/eller problemer, som du ikke er blevet spurgt om i dette 

spørgeskema, så kan du skrive alle dine kommentarer her. 

Et eksempel kunne være, at vi ikke har fået spurgt ind til elementer i et typisk MAS-forløb i jeres 

enhed, som er vigtige at få nævnt her. 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

 

Mange tak for din besvarelse! 

Tryk på 'Afslut' for at færdiggøre spørgeskemaet. 

Din besvarelse er ikke sendt, før du trykker 'Afslut'. Spørgsmål eller kommentarer kan henvendes 

til:  

ph.d. studerende Christina Damhus chda@sund.ku.dk el. 2632 6031 
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Article II 

Appendix 1: List of non-relevant CT scans 

This list of non-relevant CT scans is presented below and was published as ‘Supplementary table 1’ together 

with study 2, in BMC Health Service Research [1]  

Supplementary table 1 [1]   

Non-relevant CT scans were defined as CT scans that unlikely have been ordered with the purpose of 

detecting cancer onset and were excluded from our study. Full list below.  

 

Danish  English 

UXCG50 CT-skanning af fod UXCG50 CT scan of foot  

UXCA90 CT-skanning af 
traumept. (hoved, thorax, 
abdomen og bækken) 

UXCA90 trauma CT scan (head, 
thorax, abdomen and pelvis) 

UXCG25 CT-skanning af knæ UXCG25 CT scan of knee 

UXCG40 CT-skanning af fodled UXCG40 CT scan of ankle 

UXCF15 CT-skanning af skulder UXCF15 CT scan of shoulder 

UXCF40 CT-skanning af håndled UXCF40 CT scan of wrist 

UXCF25 CT-skanning af albue UXCF25 CT scan of elbow  

UXCF50 CT-skanning af hånd UXCF50 CT scan of hand 

UXCG80 CT-osteodensitometri af 
hofte 

UXCG80 CT- osteodensitometry 
of hip 

UXCA60 CT-skanning af 
mandiblen 

UXCA60 CT scan of mandible 

UXCF30 CT-skanning af 
underarm 

UXCF30 CT scan of forearm 

UXCA65 CT-skanning af kæbeled UXCA65 CT scan of jaw joint 

UXCA55 CT-skanning af tænder UXCA55 CT scan of teeth  

 
1. Damhus, C.S., et al., Use and diagnostic outcomes of cancer patient pathways in Denmark – is the 

place of initial diagnostic work-up an important factor? BMC Health Services Research, 2022. 22(1): 
p. 130. 
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Article III 

Appendix 1: Abdominal Cancer Patient Pathways  

These pathways are grouped as Abdominal Cancer Patient Pathways as they are most likely to have been 

initiated based on alarm symptoms related to abdomen and not based on non-specific symptoms. In Danish 

and English together with the code for initiation of pathway as registered in the National Patient registry.  

Cancer Patient Pathway  Kræftpakke Code 
Pancreatic cancer: investigation start, first 
consultation 

Kræft i bugspytkirtlen: udredning start, første 
fremmøde   

AFB07B 

Bile duct cancer: investigation start, first 
consultation 

Kræft i galdegang: udredning start, første 
fremmøde   

AFB08B 

Esophagus cancer: investigation start, first 
consultation 

Kræft i spiserøret, mavemunden og 
mavesækken (ECV): udredning start, første 
fremmøde   

AFB09B 

Primary liver cancer: investigation start, first 
consultation 

Primær leverkræft: udredning start, første 
fremmøde   

AFB10B  

Colon cancer metastasis in the liver: 
investigation start, first consultation 

Tarmkræftmetastaser i leveren: udredning start, 
første fremmøde   

AFB11B 

Colorectal cancer: investigation start, first 
consultation 

Kræft i tyk- og endetarm: udredning start, første 
fremmøde   

AFB12B  

Urinary tract cancer: investigation start, first 
consultation  

Kræft i urinveje: udredning start, første 
fremmøde   

AFB13B 

Bladder cancer: decision considering initial 
treatment 

Kræft i blæren: beslutning vedrørende initial 
behandling   

AFB14C 

Kidney cancer: decision considering initial 
treatment 

Kræft i nyre: beslutning vedrørende initial 
behandling   

AFB15C   

Prostate cancer: investigation start, first 
consultation 

Kræft i prostata: udredning start, første 
fremmøde   

AFB16B  

Penis cancer:  
investigation start, first consultation 

Kræft i penis: udredning start, første 
fremmøde   

AFB17B 

Testicular cancer: investigation start, first 
consultation 

Kræft i testikel: udredning start, første 
fremmøde   

AFB18B 

Female genital cancer: investigation start, first 
consultation 

Kræft i ydre kvindelige kønsorganer (vulva): 
udredning start, første fremmøde   

AFB19B 

Uterus cancer: investigation start, first 
consultation 

Livmoderkræft: udredning start, første 
fremmøde   

AFB20B 

Ovarian cancer: investigation start, first 
consultation 

Kræft i æggestok: udredning start, første 
fremmøde   

AFB21B 

Cervix cancer: investigation start, first 
consultation 

Livmoderhalskræft: udredning start, første 
fremmøde   

AFB22B  

Lung cancer: investigation start, first 
consultation 

Lungekræft: udredning start, første fremmøde   AFB26B 

Anal cancer: investigation start, first 
consultation 

Analkræft: udredning start, første fremmøde   AFB31B 

Renal pelvis cancer and ureter cancer: decision 
considering initial treatment 

Kræft i nyrebækken eller urinleder: beslutning 
vedrørende initial behandling   

AFB32C 

Mesothelioma: investigation start, first 
consultation 

Lungehindekræft: udredning start, første 
fremmøde   

AFB33B  

Metastasis with no organ-specific cancer: 
investigation start, first consultation 

Metastaser uden organspecifik kræfttype: 
udredning start, første fremmøde   

AFD01B  
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Appendix 2: Cancer stages  

Definitions are adapted from study by Skriver and colleagues [1] 

 

Grouping of cancer stage (year) Danish Cancer Registry and TNM codes 

Localised stage 

2004- Ta, is, 1–4,x; N0; M0 

OR 

Ta, is, 1; N0,x; M0,x 

OR 

T2, N0, M0,x 

Non-localised stage 

2004- Ta, is, 1–4,x; N1–3; M0,1,x 

OR 

Ta, is, 1–4,x; N0,1–3,x; M1 

Undefined stage 

2004- TNM combinations not included above 

Abbreviations: TNM, tumour node metastasis 

 

1. Skriver, C., et al., Use of Low-Dose Aspirin and Mortality After Prostate Cancer Diagnosis: A 

Nationwide Cohort Study. Ann Intern Med, 2019. 170(7): p. 443-452. 
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Appendix 3: Calculations  

This appendix describes the calculations related to the fraction of CT scans being part of cancer diagnostics. 

The calculations are based on the raw numbers of individuals within GP and hospital paradigms presented 

in the table below.   

Paradigm GP Paradigm hospital 

 Cases Control   Cases  Controls  

Only CT (GP) 915                a  b              2179 Only CT (hos) 1107 4147 

CT (GP)+ one 
of following 
A-CPP, OS-CPP, 
CC-CPP, NSSC-
CPP 
 

1294              d  c               440 NSSC-CPP ÷ CT 
(GP) 
 

327 159 

 

Assumptions:  

Step 1: we assume that CT scans in the case group and CT scans occurring together with any CPP are all part 

of cancer diagnostics (light blue in table above). 

Step 2: for the only CTs in the control groups (white), we assumed that 70-90 % of them were part of 

cancer diagnostic. As these fractions were only assumed for the only CT scans in the control group, they 

translated into 63.7%-87.9% for the GP paradigm and 68.7%-89.6% for the Hospital paradigm. These 

fractions were calculated as follows using the GP paradigm as example. 

Step 3: formula with example of calculation where we assume that 0.7 (70%) of only CTs in the control 

group are part of cancer diagnostic.  

 

 

 q= fraction of CT scans being part of cancer work-up  

n= CT scans from GP in study period. This number was based on our previous study [1] were we in a four 4-

year period found 228522 CT scans ordered from GP. We upscaled this number to fit the 5-year period in 

this study: 228522*(5/4) = 285653 CT scans.  

Calculation:  

 

q=0.637 (63.7%)  

Step 4: these ranges 63.7%-87.9% for the GP paradigm and 68.7%-89.6% for the Hospital paradigms were 

applied to calculate the ORs under the different assumptions. 

1. Damhus, C.S., et al., Use and diagnostic outcomes of cancer patient pathways in Denmark – is the 
place of initial diagnostic work-up an important factor? BMC Health Services Research, 2022. 22(1): 
p. 130. 
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