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Purpose: This qualitative study is part of the SIGMO study, which evaluates general populations’ preferences for colorectal cancer 
(CRC) screening in Germany using a discrete choice experiment. Attribute identification and selection are essential in the construction 
of choice tasks and should be evidence-based ensuring that attributes are relevant to potential beneficiaries and contribute to overall 
utility. Therefore, this qualitative study aims to identify relevant attributes characterizing CRC screening tests from the perspective of 
those eligible for screening in Germany.
Patients and Methods: Individuals aged 50 to 60 were purposively selected. A questioning route was developed and piloted. Four 
focus groups (FG) (n=20) were conducted (November 2019) with two moderators and one observer each. FGs were audio recorded, 
transcribed, and analyzed using qualitative content analysis. Attributes were deductively assigned based on a priori identified attribute 
categories, and inductively derived.
Results: Across FGs, 24 attributes (n=293 codes) were discussed, five of which (sedation, inability to work, transportation home, 
predictive values, waiting time for screening colonoscopy) were inductively derived (n=76 codes). Four attributes identified a priori 
were not addressed in any FG. The most frequently discussed attribute category was procedural characteristics, followed by measures 
of screening test validity, benefits, harms, and structural characteristics of health care. The most commonly addressed attributes were 
preprocedural bowel cleansing, kind of procedure, and predictive values.
Conclusion: Newly identified attributes characterizing CRC screening tests from an individual’s perspective, and a priori identified 
attributes not addressed by any FG stress the added value of qualitative research and thereby the importance of applying a mix of 
methods in identifying and selecting attributes for the construction of choice tasks. This study meets the requirements for a transparent 
and detailed presentation of the qualitative methods used in this process, which has rarely been the case before.
Keywords: focus groups, qualitative study, colorectal cancer screening, attribute identification, discrete choice experiment

Introduction
In Germany, the general population aged 50 and older can decide between immunochemical fecal occult blood testing 
and colonoscopy within an organized colorectal cancer (CRC) screening program.1 However, participation rates are low. 
In 2018, 23% and 7.4% of 50- to 54-year-old women and men, respectively, considered a stool-based test.2 One-year 
colonoscopy uptake was 2.6% and 2.5% among 55 to 64 year old women and men, respectively.2 Evidence-based 
sigmoidoscopy, proven to reduce CRC incidence as well as mortality and recommended for individuals who reject 
a colonoscopy, is currently not part of the program.1,3–5

The SIGMO (Sigmoidoscopy as an evidence based colorectal cancer screening test – a possible option?) study evaluates 
whether sigmoidoscopy should be additionally offered for CRC screening in Germany.6 Part of the study is a discrete choice 
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experiment (DCE) to determine general populations’ preferences for CRC screening. A DCE is a stated preference elicitation 
method that originates from (health) economics.7 Individuals are presented with several choice tasks, each of which consists of 
at least two, contrasting alternatives.8 The alternatives are defined by several attributes, each with different levels, representing 
the (hypothetical) health-related products or services of interest. For each choice task, individuals are asked to choose the 
alternative they most prefer.8–10 Attributes finally included in a DCE should be relevant to the target population and have an 
impact on the overall utility associated with the respective alternatives.9 Therefore, the identification and selection of the 
attributes is essential and should be supported by evidence based on, eg, systematic reviews as well as qualitative research.9,11

Qualitative research reflects the perspectives and needs of potential beneficiaries with respect to a particular health- 
related service or good, enabling the participation of those who are directly affected by regulatory decisions on health 
care, for example.12 Though recommended, the use of qualitative methods in the process of identifying and selecting 
attributes has often only been stated in previous DCE publications, but without reporting the methodological approaches 
and results in detail.13,14 To address this gap, and to consider the potential target populations’ perspectives in the process 
of identifying and selecting attributes for the DCE in the SIGMO study, the objective of this qualitative study was to 
identify attributes characterizing CRC screening tests that are relevant for individuals eligible for screening in Germany.

Materials and Methods
Focus groups (FG) were conducted as this method encourages participants to communicate with each other, revealing 
individuals’ experiences, attitudes, and needs.15 The reporting of this qualitative study was based on the COREQ 
(Consolidated criteria for reporting qualitative research) checklist.16 The SIGMO study is registered at the German 
Clinical Trials Register (DRKS00019010), and a study protocol was published.6

Theoretical Framework
A priori identified attributes based on systematic reviews, eg,17,18 and international primary studies eliciting average-risk 
populations’ stated preferences for CRC screening, eg,19–22 including an own systematic review currently submitted 
(Appendix 1), provided the theoretical framework for the data collection and analysis of this qualitative study (Table 1). 
The extracted attributes had been grouped into the six categories: procedure-related characteristics, test characteristics, 
benefits, harms, structural characteristics of health care, and level of evidence.

Participant Selection
Individuals aged 50 to 60 who had never been diagnosed with CRC or an inflammatory bowel disease, such as ulcerative 
colitis or Crohn’s disease, were eligible. Participants were selected purposefully based on the demographic characteristics of 
sex and prior colonoscopy experience.23,24 In October and November 2019, they were approached face-to-face at events of the 
Hannover Medical School’s Patient University,25 via flyers displayed at facilities of the Hannover Medical School and posted 
in letter boxes of a nearby residential area, and via an announcement on the intranet of the Hannover Medical School. To assess 
eligibility of potential participants and to obtain relevant information for group assignment, a short questionnaire was used 
during the first contact. Four FGs with a total of 20 participants were realized in November 2019.

Setting
All FGs took place in a conference room at the Hannover Medical School. To maximize different perspectives within 
each group situation,15 the four FGs were heterogeneously composed as follows: FG 1) women and men with previous 
colonoscopy experience (n=6), FG 2) women and men without previous colonoscopy experience (n=5), FG 3) men with 
and without previous colonoscopy experience (n=5), and FG 4) women with and without previous colonoscopy 
experience (n=4). For FG 4, 7 participants were originally recruited, 3 of which dropped out at short notice due to 
illness. See Table 2 for a description of the sample.

Data Collection
To ensure consistency of questions and information provided across all four FGs, a questioning route was developed 
based on the attributes identified a priori and on discussions within the research team.26 Prior to conducting the first FG, 
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Table 1 A Priori Identified Attributes Characterizing Colorectal Cancer Screening Tests by 
Categories

Categories Attributes

Procedure-related characteristics Procedure
Frequency
Preparation

Location

Follow-up test required
Duration

Mode of test delivery

Purpose

Test characteristics Sensitivity
Specificity

1-Specificity

1-Sensitivity
Proportion of false positives in relation to all screenees

Benefits Reduction in colorectal cancer mortality (and incidence)
Colorectal cancer survival

Harms Test-related pain and/or discomfort
Risk of complications

Structural characteristics of health care Out-of-pocket costs
Information processes

Travel time to screening facility
Waiting time for follow-up test

Supervision

Level of evidence Level of evidence

Table 2 Self-Reported Characteristics of Focus Group Participants (n=20)

Characteristics Total (n, %) Focus Groups (n, %)

n=20 FG 1, n=6 FG 2, n=5 FG 3, n=5 FG 4, n=4

Sex, female 10 50.0 3 50.0 3 60.0 0 0.0 4 100.0

Age, years (mean, SD) 55.8±2.2 55.3±3.7 53.0±3.4 57.0±3.2 58.0±1.6
General education level, CASMIN

Low 3 15.0 1 16.7 1 20.0 0 0.0 1 25.0
Mediate 3 15.0 0 0.0 1 20.0 1 20.0 1 25.0

High 14 70.0 5 83.3 3 60.0 4 80.0 2 50.0

Prior colorectal cancer screening experience
FOBT, yes 10 50.0 3 50.0 2 40.0 3 60.0 2 50.0

Colonoscopy, yes 10 50.0 6 100.0 0 0.0 2 40.0 2 50.0

Last colonoscopy
Never 10 50.0 0 0.0 5 100.0 3 60.0 2 50.0

Within the past 12 months 4 20.0 2 33.3 0 0.0 1 20.0 1 25.0

1 to less than 5 years ago 4 20.0 3 50.0 0 0.0 1 20.0 0 0.0
5 to less than 10 years ago 2 10.0 1 16.7 0 0.0 0 0.0 1 25.0

Abbreviations: CASMIN, Comparative Analysis of Social Mobility in Industrial Nations; FG, focus group; FOBT, fecal occult blood test; SD, standard deviation.
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the questioning route was pilot tested in a group situation in early November 2019 with 5 individuals representing 
potential participants and researchers who were unfamiliar with the study. Each FG started with a short introduction by 
the moderator (MB) on study background, tape recording, voluntariness of participation, and discussion guidelines.26 The 
questions that followed could be assigned to five categories: 1) opening, 2) introductory phase on initial thoughts about 
CRC screening, 3) transition phase on attributes in which CRC screening tests differ from each other and which are 
perceived as reasons for or against participation, 4) key phase on the importance of the identified attributes for decision- 
making, and 5) ending.26 At the end of the transition phase, participants received background information on fecal testing 
and colonoscopy from the moderator (MB), which was based on the content of the information material provided for the 
general population as part of the organized screening program for CRC in Germany.27,28 See Table 3 for the introductory, 
transition, and key questions used. Attributes described or mentioned by participants were summarized and grouped 
thematically on a whiteboard by the assistant moderator (LD) during the FGs. In addition, an observer (LMF) was 
present who took field notes and photographically documented the overview of collected attributes per FG. At the end of 
each FG, participants completed an anonymous short questionnaire on socio-demographics.

All participants gave written informed consent at the beginning of each FG. The FGs lasted between 90 and 150 
minutes and were audio recorded. Each participant received an expense allowance of € 50.

Data Analysis
The audio recorded FGs were transcribed. Data were analyzed using qualitative content analysis with categories derived 
deductively and inductively.29 For deductive category assignment, a coding guideline with definitions of the attribute 
categories identified a priori and coding rules for allocating text passages to categories were developed.30 Two data 
coders (MB, IVH) independently went through the transcripts line by line for category assignment. After the coding 
process of the transcripts of FG 1, FG 2, and FG 4 was completed, the codes were checked for inter-coder agreement and 
the coding guideline was adjusted and revised where necessary. For inductive category derivation, the two data coders 
worked through the transcripts independently, line by line, generating new categories by paraphrasing, generalizing, and 
reducing the text material.30 Inter-coder agreement was checked after the paraphrasing process was completed for the 
transcripts of FG 1, FG 2, and FG 4. Generalization of paraphrases was done jointly by both data coders. First and second 
reductions were performed by one data coder (MB). A second one (IVH) checked them independently and made changes 
where necessary. Disagreements in both deductive category assignment and inductive category derivation were resolved 
by discussion. Where no agreement was reached, a third person (MD) was included. Data analysis was conducted using 
MAXQDA (VERBI Software, Berlin, Germany; 2020, Version 20.4.0). Answers to the opening question were not 
included in the analysis.

Results
The analysis of all four FGs yielded 293 coded text passages and a total of 24 attributes related to CRC screening tests, 
19 of which were deductively assigned (n=217 codes) and 5 inductively derived (n=76) (Tables 4 and 5). Compared to 
the others, significantly fewer relevant text passages were identified in FG 4.

Table 3 Introductory, Transition, and Key Questions Used in the Focus Groups, Based on Morgan and Krueger 199826

Introduction What is the first thing that comes to your mind about bowel cancer screening?

Transition Which bowel cancer screening tests do you know, and what do you think are the differences between them?
What is your personal experience with bowel cancer screening tests, or what have you heard from relatives or friends?
What were or would be reasons for you personally to decide for or against taking part in a certain bowel cancer screening test?

Providing background information about stool-based testing and colonoscopy

Key What is particularly important for you in a bowel cancer screening test?

In the literature, [attribute] has been identified as relevant for decision-making in bowel cancer screening. How important do you 

think this is when deciding for or against a bowel cancer screening test?

Note: All questions provided in this table have been translated from German into English for publication purposes only.
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Table 4 Deductively Assigned (n=19; n=217 Codes) and Inductively Derived (n=5; n=76 Codes) Attributes Related to Colorectal Cancer Screening Tests, Their Relevance for 
Decision-Making, and Anchor Samples Across All Four Focus Groups

Category Codes, 
n (%)

Attribute Codes, 
n

Anchor Sample

Procedure-related 

characteristics

161 (55) Preparation 39 “But was there anyone, I understood the discussion differently, who would really say, because of the increased time involved in bowel cleansing, I’ll 

forgo the colonoscopy and do the stool test instead? So, I didn’t understand anyone that way.” (FG 1, P5)

“Actually, I have never met anyone who said you can drink it. In fact, I only know people who say it tastes terrible. No matter what you dilute it 

with. […] Some have thrown up from it, too. That’s also when I think (sighs), ‘Do I need this?’ […] These are all things that have so far made me— 

that I just have not done that yet.” (FG 2, P)

“So, I just found the purging bad, because that’s annoying.” (FG 3, P4)

Procedure 37 “In my opinion, you can’t compare them. One is an examination to see if I have blood in my stool. And the other is definitely looking at the bowel.” 

(FG 3, P3)

Sedationa 22 “[…] I also suffer from an anxiety disorder. You have to be anesthetized. These are all things that have so far made me—that I just haven’t done that yet.” 

(FG 2, P)

“[…] You get such a nice drug that you don’t care about anything. If I hadn’t known why I was here today, I would have said I had a glass of 

champagne, I’m fine and wonderful and every time again.” (FG 4, P)

Purpose 14 “Yes, I think that’s totally important. That is one of the central points. […] If we have a colonoscopy, we can do that right away. This way, we can exclude 

this very decisive point, the further progression in the case of minor abnormalities. I think that‘s a very strong argument for this procedure. Instant 

treatment.” (FG 2, P4)

Inability to worka 11 “I think the difference is, of course, the expenditure of time. If I do a colonoscopy, I must have a really great employer, if you have just started 

somewhere new: ‘Hey, I need a vacation, I need time off.’ […] It’s time-consuming, at least in my opinion. You accept that. You want to know what’s 

going on, I’d say. But it certainly plays a big role for one or the other, I think.” (FG 4, P2)

“[…] but what is associated with a colonoscopy in terms of recovery, I think ‘Yes, that’s acceptable’ […] If the result buys you a period of long free 

time. What use is it to me if the whole thing is not time-consuming, the whole procedure, and I sit there again in half a year and can think ‘What 

now?’”. (FG 3, P2)

“Well, I solved it this way: I had put the appointment on a Monday. And so I had Friday, half day, Saturday, Sunday and that’s quite enough time for 

the preparation. And then Monday you can do the thing.” (FG 3, P5)

Frequency 11 “For me, it was not a criterion at all.” (FG 1, P2)

“But with regard to colonoscopy, I have to say that this minimum interval of ten years really confuses me. If it was five years, I would have more 

confidence. I don’t know. So, it’s just an emotional thing.” (FG 3, P)

(Continued)
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Table 4 (Continued). 

Category Codes, 
n (%)

Attribute Codes, 
n

Anchor Sample

Location 9 “And I don’t know where colonoscopies are done, but there are people who don’t go to the hospital, so that could be another reason for not doing 

them.” (FG 2, P5)

Transportation homea 8 “There it goes again. You have to ask someone to pick you up and so on.” (FG 4, P3)

“Could probably have taken the tram home, but was happy to be taken home by car.” (FG 1, P3)

“[…] For insurance reasons, they could not just let me go. And I was not told that before. So that was difficult for me. I then had to call someone, 

who, fortunately, had time and came. Then there was another discussion about whether I could have gone by public transport, no. […] If I knew 

before, that this point had been clarified […] But that does not make this colonoscopy itself worse for me.” (FG 3, P5)

Follow-up test required 5 “Or the doctor then sits in front of you, ‘Yeah, we need to take another look at that.’ That’s dumb. So one person interprets that as, ‘Oh, there 

might be something there, he just doesn’t have the heart to tell me’, and the other says, ‘Annoying, why didn’t I do the colonoscopy first?’, Yes, if 

the stool test was done first.” (FG 1, P5)

Duration 4 “When I do a stool test at home, it is done relatively quickly. But such a preparation and then the examination, this small operation already takes time.” 

(FG 4, P1)

Mode of test delivery 1 “[…] And one would wish for something very safe, comparable to colonoscopy, but—Yes, whether it‘s a test or a very short examination that the 

general practitioner could also do.” (FG 3, P5)

Measures of the validity of 

a screening test

64 (22) Predictive valuesa 32 “For me, it is important that a procedure provides a really good result. I think, or I do not know, I have not discussed it much now, that 

a colonoscopy is just much, much safer. And of course it’s more time consuming for me to do it, but I am happy to invest that. So the main criterion 

for me is to have a really good, safe result.” (FG 1, P2)

Sensitivity/Specificity 21 “And I think that one is on the safer side with a colonoscopy. You can also see the—you would also catch the precursors.” (FG 4, P)

1-Sensitivity/1-Specificity 11 “Afterwards, the specialist went into more detail about the stool test, more or less like that—It‘s so sensitive that gum bleeding can be identified, 

so the probability that the detection of blood in the stool—That this has something to do with some phenomenon in the intestine is not that 

great.” (FG 3, P2)
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Category Codes, 
n (%)

Attribute Codes, 
n

Anchor Sample

Benefits 31 (11) Reduction in colorectal 

cancer mortality

14 “I decided to do this because I had friends and relatives who died. And then, in retrospect, it was often said that if they had gone for early 

detection, then it could have been stopped or treated more quickly, earlier and possibly averted. […] Because it is apparently harmless in the early 

stages and perhaps something can still be done if it is not already advanced […].” (FG 1, P2)

Reduction in colorectal 

cancer incidence

12 “Even the polyps, if something like that is found, are not yet cancer. So they are still far away from it. You have precursors and can thus prevent 

them from degenerating at some point or developing badly in some way. I think that’s also a big advantage, of course. That you can do something 

to protect yourself before you actually get sick.” (FG 3, P)

“For me, not getting cancer is secondary, because I’ve already been through the whole thing once.” (FG 2, P3)

Colorectal cancer survival 3 “But he survived, so death was already clearly in front of his eyes, and in this respect it is with a view for survival.” (FG 1, P5)

Benefitsb 2 “He told me, and I found this so significant, where I think that really everyone should do this, bowel cancer is colonoscopy and thus one of the few 

examinations where you can really detect something so early in contrast to all other types of cancer, he said, and if you do not use that now, then 

that‘s simply a great pity. All the other things are often too late. But he says you can detect something so early. And I found that very impressive 

for me, where I said, ‘Okay. So that is really important.’” (FG 4, P)

Harms 24 (8) Test-related pain and/or 

discomfort

16 “Because of drinking this stuff. And because of the anesthesia and the fear that it hurts. It’s too invasive for me.” (FG 2, P5)

“And, yes, afterwards, when you have to let this air out again, it’s also a bit unpleasant. But that’s associated with it.” (FG 3, P4)

Risk of complications 8 “It’s not necessarily just being painful, you might even be able to deal with it, but I don’t know, can something be destroyed? Can real damage be 

done?” (FG 2, P2)

“And the doctor said before: ‘This happens, this can happen’. And that‘s also the case, when you remove an intestinal protrusion, something can 

happen. But I would say that the risk, if it happens under observation, even if a bowel operation has to be done afterwards, is half as bad as if the 

cancer breaks out and starts to spread, with all its consequences.” (FG 3, P4)

Structural 

characteristics of health 

care

13 (4) Information processes 8 “And I think it is also very important, it was mentioned earlier, the issue of waiting for the result. That this is done in a timely manner, whether it’s 

in a personal conversation or in a doctor’s letter. That you do not have such a long time span of a week or even more.” (FG 1, P)

Waiting time for initial 

screening colonoscopya

3 “And also waiting for the appointment. Until I even get one. It doesn’t happen overnight.” (FG 2, P)

Travel time to screening 

facility

1 “If they have a long drive, they may be more likely not to do it.” (FG 2, P5)

Waiting time for follow-up 

test

1 “Sure. The time you have between the first—And then specialist appointment. That’s not necessarily the next day. That’s where you have to 

mentally strengthen yourself to say, ‘Well, good, it’s probably not going to be anything. You’re early.’” (FG 3, P2)

Notes: aInductively derived attributes; bIncludes text passages that indicated a benefit but could not be assigned to a specific benefit outcome due to lack of information; The number after P is the participant’s ID within the respective 
focus group. Participants within a focus group were numbered from P upwards according to the order in which they first spoke; All anchor samples provided in this table and in the manuscript have been translated from German into 
English for publication purposes only. 
Abbreviations: FG, focus group; P, participant.
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Table 5 Identified Attributes (n, %): Deductively Assigned (n=19; n=217 Codes) and Inductively Derived (n=5; n=76 Codes) Attributes Related to Colorectal Cancer Screening Tests 
Within and Across All Four Focus Groups

FG 1 FG 2 FG 3 FG 4 FG 1 – FG 4

Deductive Inductive Deductive Inductive Deductive Inductive Deductive Inductive Deductive Inductive

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Participants 6 6 5 5 5 5 4 4 20 20
Codes 57(100) 20(100) 59(100) 18(100) 68(100) 23(100) 33(100) 15(100) 217(100) 76(100)

Procedure-related characteristics 32(56) 8(40) 35(59) 10(56) 36(53) 12(52) 17(52) 11(73) 120(55) 41(54)
Preparation 14(25) 12(20) 10(15) 3(9) 39(18)

Procedure 9(16) 14(24) 8(12) 6(18) 37(17)

Sedationa 2(10) 8(44) 5(22) 7(47) 22(29)
Purpose 4(7) 5(8) 4(6) 1(3) 14(6)

Frequency 1(2) 1(2) 9(13) 0(0) 11(5)

Inability to worka 2(10) 1(6) 5(22) 3(20) 11(14)
Location 0(0) 3(5) 0(0) 6(18) 9(4)

Transportation homea 4(20) 1(6) 2(9) 1(7) 8(11)

Follow-up test required 1(2) 0(0) 4(6) 0(0) 5(2)
Duration 3(5) 0(0) 0(0) 1(3) 4(2)

Mode of test delivery 0(0) 0(0) 1(1) 0(0) 1(0)

Measures of the validity of a screening test 7(12) 12(60) 5(8) 7(39) 13(19) 11(48) 7(21) 2(13) 32(15) 32(42)
Predictive valuesa 12(60) 7(39) 11(48) 2(13) 32(42)

Sensitivity/Specificity 7(12) 3(5) 6(9) 5(15) 21(10)

1-Sensitivity/1-Specificity 0(0) 2(3) 7(10) 2(6) 11(5)
Benefits 8(14) 7(12) 9(13) 7(21) 31(14)
Reduction in colorectal cancer mortality 5(9) 2(3) 4(6) 3(9) 14(6)

Reduction in colorectal cancer incidence 0(0) 5(8) 5(7) 2(6) 12(6)
Colorectal cancer survival 3(5) 0(0) 0(0) 0(0) 3(1)

Benefitsb 0(0) 0(0) 0(0) 2(6) 2(1)

Harms 3(5) 10(17) 9(13) 2(6) 24(11)
Test-related pain and/or discomfort 3(5) 8(14) 3(4) 2(6) 16(7)

Risk of complications 0(0) 2(3) 6(9) 0(0) 8(4)

Structural characteristics of health care 7(12) 0(0) 2(3) 1(6) 1(1) 0(0) 0(0) 2(13) 10(5) 3(4)
Information processes 7(12) 1(2) 0(0) 0(0) 8(4)

Waiting time for initial screening colonoscopya 0(0) 1(6) 0(0) 2(13) 3(4)

Travel time to screening facility 0(0) 1(2) 0(0) 0(0) 1(0)
Waiting time for follow-up test 0(0) 0(0) 1(1) 0(0) 1(0)

Notes: The bold text indicates the attribute categories; aInductively derived attributes; bIncludes text passages that indicated a benefit but could not be assigned to a specific benefit outcome due to lack of information. 
Abbreviation: FG, focus group.
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Deductively Assigned Attributes
Of the attributes identified a priori, all but four (proportion of false positives in relation to all screenees, out-of-pocket 
costs, supervision, level of evidence) were discussed in at least one FG. Half of all codes (n=120) addressed attributes on 
procedure-related characteristics, followed by attributes on test characteristics (n=32 codes), benefits (n=31), harms 
(n=24), and structural characteristics of health care (n=19). While colonoscopy-naïve participants did not discuss 
duration, mode of test delivery, and colorectal cancer survival, individuals with previous colonoscopy experience did 
not address travel time to the screening facility and waiting time for follow-up (Appendices 2 and 3). No text passages on 
follow-up, mode of test delivery, and waiting time for follow-up were coded from women.

Category: Procedure-Related Characteristics
Bowel preparation (n=16 participants; Appendix 4), kind of procedure (n=17), and purpose (n=10) were discussed in all 
FGs. While some stated that preprocedural bowel cleansing was not decision-relevant, although it was perceived as time- 
consuming, disgusting, or unpleasant, the aspect of preparation was interpreted as being relevant for others. On CRC 
screening procedures, opposing opinions were expressed, suggesting that this attribute could have a positive or negative 
impact on decision-making, depending on its specification. Stool-based testing, for example, was described as unhygie-
nic, disgusting, or difficult due to sanitary conditions

I don’t find this test very pleasant, I must say. Because I don’t find it very hygienic. It’s difficult for me, for example, this deep 
toilet bowl, where you don’t know how to handle the whole thing properly. [FG 1, P6] 

but also as simple and unproblematic (“Well, I know the stool test […]. This is relatively simple.” FG 2, P3). 
Comparably, a colonoscopy was perceived as more extensive because the whole colon can be examined, but also as 
invasive, complicated, or time-consuming (“Much cheaper than an invasive colonoscopy, which is completely uncom-
fortable and everyone is afraid of.” FG 2, P5). In addition, some participants mentioned the wish for alternative screening 
tests: “I would like to have something, I go there, they take blood from me. I don’t think that’s so great either, but that 
would be the lesser evil for me.” (FG 2, P). A screening test’s ability to remove polyps or collect tissue samples was 
described as a benefit, an important property, a strong argument for participating in a colonoscopy, and an advantage of 
a colonoscopy over stool testing: “And what I also find good in a colonoscopy, if there are polyps that represent nothing 
malignant, they can be removed immediately” (FG 1, P4).

Test frequency was addressed differently in three FGs (FG 1, FG 2, FG 3; n=7 participants). Some perceived a higher 
interval as reassuring, or preferred a test that, besides having high accuracy, needs to be done as infrequently as possible:

So if you’re really worried about your health, then of course a shorter time interval is better. Sure, it makes a difference to wait 
ten years, oh God, what happens until next time? No, then I’ll just do a stool test, I can do it again next year. If you’re really 
worried about your health, that’s actually very important. [FG 2, P2] 

Others preferred a colonoscopy regardless of the recommended frequency because preventing CRC was valued the most 
(“If that means doing it every year, then so be it. If it means I can prevent cancer.” FG 3, B3), or clearly stated that 
frequency was not important to them at all. Location (FG 2, FG 4; n=6 participants), follow-up (FG 1, FG 3; n=2), and 
duration (FG 1, FG 4; n=4) were each discussed in two FGs, and mode of test delivery was addressed in FG 3: 
A participant described the wish for an alternative screening modality that has comparable accuracy to a colonoscopy but 
can be performed by a primary care physician.

Category: Test Characteristics
Participants (n=15) in all FGs discussed a screening test’s sensitivity and specificity. A colonoscopy was described as 
more precise, more accurate, or more reliable than stool-based tests, whereas for fecal testing it was suggested that it can 
detect abnormalities only by chance or, if at all, late: “Only what it should detect, it shows relatively late or when it is 
already very advanced.” (FG 3, P). Others expressed a wish for alternative screening tests with an accuracy comparable 
to a colonoscopy but less time-consuming, or stated that they would accept higher expenditure for a more reliable test.

Three FGs (FG 2, FG 3, FG 4; n=9 participants) addressed the probability of misclassifying true positives or 
negatives (1-sensitivity and 1-specificity). Participants discussed, for example, that a positive stool test result may be 
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due to polyps, CRC, or hemorrhoids, and therefore no conclusion can be made about the true cause: “Is it even possible 
to determine that this may be due to cancerous intestinal villi?” (FG 2, P4). They also considered, eg, whether fecal 
testing can miss abnormalities, and therefore a colonoscopy would be more reliable.

Category: Benefits
Reduction in CRC mortality was indirectly addressed in all four FGs (n=10 participants). Some explained that the death 
of relatives or acquaintances due to CRC was pivotal for them in deciding to participate in screening, or that the 
screening-induced early detection of CRC allows for better treatment:

Yes, that in case of doubt, the cancer is detected very early and can be treated accordingly. And since we know that bowel 
cancer is treatable if it is detected early enough, I can say: ‘What’s wrong with the examination?’. [FG 3, P3] 

The respective attribute identified a priori was defined as a reduction in CRC mortality (and incidence) because the 
reduction in cancer-specific incidence was, if at all, described only in combination with mortality reduction.19,31 In three 
FGs (FG 2, FG 3, FG 4), however, participants (n=7) addressed incidence reduction as an independent attribute by 
stating, eg, that the prevention of CRC is perceived as an advantage of a colonoscopy, or that the ability to prevent CRC 
was decisive for them to participate in a colonoscopy: “In principle, of course, the most important thing is to remove the 
cancer so that it does not develop in the first place.” (FG 2, P4). As a consequence, reduction in CRC incidence was 
deductively assigned as a separate attribute.

CRC survival was raised as a relevant attribute in FG 1 (n=2 participants) by stating that CRC can be survived if 
diagnosed early through screening, or that the decision to participate in screening was influenced by relatives having 
survived CRC.

Category: Harms
In all FGs, participants (n=13) discussed test-related pain or discomfort. Some described that they felt mild pain after 
a colonoscopy, for example, or that a colonoscopy without sedation was not possible due to pain. Others indicated that 
pain or fear of pain were reasons for deciding against participating in a colonoscopy, suggesting that a corresponding 
attribute would be considered in their respective decision-making processes.

Risk of complications was addressed in two FGs (FG 2, FG 3; n=7 participants). In one, complications were 
described as more important compared to test-related pain or discomfort. In the other, opposing opinions were expressed: 
On the one hand, complications were described as important (“And for me, side effects, complications are always 
incredibly important”, FG 3, P) and must be appropriate compared to the benefit of a screening test

If my doctor told me, ‘I am going to do a colonoscopy, and in every second colonoscopy I’m going to perforate the bowel, and then 
you’re going to have to stay in the hospital for three weeks’, I probably wouldn’t do that as a screening examination. [FG 3, P3] 

while on the other hand, complications were weighed against, eg, the risk of traffic accidents, and were considered 
secondary to the possibility of developing CRC.

Category: Structural Characteristics of Health Care
Two FGs (FG 1, FG 2; n=10 participants) addressed information processes such as information about test results and the 
waiting time required for communication of test results. In both cases, some indicated that it was important from their 
point of view, eg, to communicate test results, to come out of a medical examination with a result, or to not wait too long 
for information about test results. Others pointed out that test result communication is too infrequent: “And that 
educational talk before and also afterwards. That’s not done enough” (FG 2, P3).

Participants (n=2) in FG 2 assumed that long(er) travel times to the screening facility might be a reason, eg, for the 
elderly or rural population to decide against participating in a colonoscopy. Waiting time for a follow-up was described as 
challenging by one participant in FG 3 due to concerns about whether or not the positive result of the initial screening test 
actually means CRC.
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Inductively Derived Attributes
Five attributes related to CRC screening tests (sedation, inability to work, transportation home, predictive values, waiting 
time for initial screening colonoscopy) were inductively derived. Half of the coded text passages (n=41) accounted for 
the three procedure-related characteristics sedation, inability to work, and transportation home, 32 codes for predictive 
values, and 3 for waiting time for initial screening colonoscopy. The latter was not discussed by both individuals with 
previous colonoscopy experience and men (Appendices 2 and 3).

Category: Procedure-Related Characteristics
Sedation (n=16 participants; Appendix 4), inability to work (n=14), and transportation home (n=10) were addressed in all 
FGs. Sedation was accepted by some as part of the examination. For others, sedation caused anxiety, was valued 
negatively, and was stated as a reason to decide against participation in a colonoscopy: “I’m not one of them myself, but 
I know a lot of people who wouldn’t have something like that done, just because of the anesthesia” (FG 2, P3). In 
contrast, others felt that sedation might be helpful in cases of anxiety about an examination, and some indicated that they 
would only participate in a colonoscopy if sedation was provided:

Because I had asked my gastroenterologist if it would be possible for me to be admitted as an inpatient for a day and I could get 
it under general anesthesia so that I see and hear absolutely nothing. [FG 4, P3] 

An inability to work due to preprocedural bowel cleansing or the examination itself was also associated with varying and 
sometimes opposing expressions. Some suggested, for example, that this attribute might be considered depending on the 
particular professional activity:

It’s not an issue for me, but I could imagine that there are many who think about it and say: ‘Wait a minute, you might be away 
for two days, do you take holiday for that? Do you get a certificate of incapacity?’ […] Where they might think, why should I do 
that now? [FG 1, P] 

This was confirmed by a participant in FG 4 who stated that inability to work is perceived as time-consuming and 
problematic because employers’ kindness is required. While some participants made it clear that this attribute is 
considered in decision-making (“I can only think of one more argument when deciding for or against a procedure. Of 
course, a sick day also plays a role.” FG 2, P5), others indicated that inability to work can be minimized if planned 
appropriately, that the additional organizational burden is not a reason to decide against a colonoscopy (“This doesn’t 
mean that I wouldn’t have the examination, but of course it has an impact: when, how, where?” FG 3, P3), or that this 
attribute is accepted and valued secondary to the perceived benefits.

Transportation home by an adult due to sedation was valued as desirable, relieving, and reassuring by some 
participants: “Having a familiar person around was reassuring for me” (FG 1, P6). In addition, it was noted that it is 
also possible to be picked up by a cab. Others felt that transportation home was time-consuming

Then I have to get a lift for the way back because I’m sedated. […] It’s all an effort, the total package. Any influence on my life, 
the effect on that I find relevant. [FG 2, P4] 

annoying, and problematic. The additional organizational effort due to transportation home was specified by a participant 
as having to be compatible with the accompanying person’s daily routine.

Category: Measures of the Validity of a Screening Test
Text passages addressing the accuracy of screening test results were coded as predictive values, defined as the probability 
of having (or not having) a condition of interest given a positive (or negative) test result.32 Predictive values are measures 
of the validity of a screening test.33 This also applies to the deductively assigned attributes sensitivity, specificity, 
1-sensitivity, and 1-specificity, which is why the test characteristics category has been renamed accordingly.33

Participants (n=17) in all FGs discussed predictive values, stating that they considered the results of a colonoscopy to 
be more conclusive and reliable than those of stool-based testing, allowing for a more certain and detailed diagnosis:
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But […] for me personally: this test—I don’t know, it would have, no matter what the result would have been—I don’t really 
have confidence in it, I have to say. I have much more confidence in a colonoscopy—just as a definitive diagnosis. [FG 3, P] 

Some indicated that they would accept a higher level of effort or testing frequency for a more reliable test result, or that 
their expectations of the accuracy of a test result were related to the effort of the particular screening modality. Others 
associated reliability or benefit with the fact that CRC can be ruled out in the case of a negative colonoscopy result, or 
that an appropriate treatment can be derived if a colonoscopy tests positive:

Yes, a confirmation that cancer is actually there, or a relief. Yes, and relief, okay, then you look for something else. And if there 
is something, then therapy. [FG 2, P5] 

Contrarily, some participants stated that a stool test result is sufficiently informative for the purpose of early detection, 
which is perceived as reassuring (“Yes, but for my inner feeling, I have to say: Well, if nothing is found with the stool 
test, then I go home feeling good.” FG 3, P2), even though it is not as accurate as that of a colonoscopy.

Category: Structural Characteristics of Health Care
Participants (n=2) in two FGs (FG 2, FG 4) described waiting time for a screening colonoscopy as time-consuming, 
negative, and as one of the reasons for deciding not to have a colonoscopy:

If I hadn’t heard so many negative things, I would be willing to undergo a colonoscopy. […] And also that the time it takes to 
get an appointment is pretty long, as it is with any specialist. [FG 4, P2] 

Discussion
The objective of this qualitative study was to identify relevant attributes characterizing CRC screening tests from the 
perspective of individuals eligible for screening in Germany. Based on four FGs with a total sample size of 20 
participants, 24 attributes were identified. All attributes identified a priori, except four (proportion of false positives in 
relation to all screenees, out-of-pocket costs, supervision, level of evidence), were discussed in at least one FG. Five new 
attributes were inductively derived and implemented into the a priori category system: sedation, inability to work, 
transportation home (procedure-related characteristics), predictive values (measures of screening tests’ validity), and 
waiting time for a screening colonoscopy (structural characteristics of health care). With the exception of the latter, all 
newly identified attributes were addressed in all FGs, regardless of previous colonoscopy experience and sex. Across 
FGs, procedural characteristics was the most frequently addressed attribute category, followed by measures of the 
validity of a screening test, benefits, harms, and structural characteristics of health care. The most common attributes 
were preprocedural bowel cleansing, kind of procedure, and predictive values.

A major strength of this qualitative study is the extraction of five attributes that, to the best of our knowledge, have 
not been included as separate attributes in previous DCE surveys eliciting general populations’ preferences for CRC 
screening tests, eg.17,18 Besides needing further research for theoretical validation, this finding stresses the importance of 
applying a mixed-methods design in identifying and selecting attributes for a DCE to ensure that the final attributes used 
to characterize the alternatives available for choice are relevant to the target population and have an impact on overall 
utility.9,11,14

Sedation is an attribute in which screening tests differ from each other: While sedation is not required for fecal 
testing, data from England show that a diagnostic colonoscopy is almost always performed under conscious sedation.34 

Similar results are also available from Germany, where sedation is given in 86.6% of screening colonoscopies.35 In 
contrast, a sigmoidoscopy is rarely performed under sedation. In a study of 7713 individuals undergoing routine flexible 
sigmoidoscopy in NHS Greater Glasgow and Clyde, sedation was used in only 23% of cases, and in a survey of German 
physicians, about 65% reported performing sedation in a maximum of 10% of all sigmoidoscopies.36,37 In addition, 
sedation can be associated with side effects: A multicenter randomized trial of CRC screening in Italy found that 
dizziness after discharge was more common in participants who had a colonoscopy with sedation than in those who had 
undergone this examination unsedated.38
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Inability to work due to preprocedural bowel cleansing or the examination itself and transportation home due to 
sedation are two attributes that reflect the impact of screening on daily life.38 Although related to sedation, they were 
coded as independent attributes considering different subject focuses in participants’ expressions.38 In a study assessing 
the patient-rated importance of key information on a screening colonoscopy among 370 insured persons in Germany, 
information about whether one can go home alone after the procedure and whether one will be able to work on the day of 
the procedure were valued as important by 63% and 50% of respondents, respectively.39 However, there were significant 
differences by sex (going home alone after the procedure) and education level.39 While the results of this qualitative 
study do not enable comparable conclusions, they do, however, suggest different and sometimes opposing perspectives 
on these procedural characteristics. Corresponding attributes included in a DCE may contribute differently to overall 
utility depending on sociodemographic characteristics or previous screening experience. This potential preference 
heterogeneity should be considered when analyzing choice data through, eg, further subgroup analyses or latent-class 
models.8,40

Information on predictive values is considered much more appropriate for individual decision-making in (cancer) 
screening than reporting test characteristics such as sensitivity or specificity that may lead to overestimating the benefits 
of a test.41,42 The relevance of predictive values at an individual level was confirmed by the results of this qualitative 
study, in which predictive values are among the most frequently discussed attributes. Remarkably, a comparable attribute 
was not identified in any of the previous stated preference elicitation studies that most frequently included sensitivity to 
describe the test characteristics, eg.17,18 This indicates that profound knowledge of evidence-based information strategies 
is essential in the construction of choice tasks for the general population.

Another discovery of this qualitative study was that participants in three FGs addressed a screening test’s ability to 
reduce cancer-specific incidence as an independent attribute. A comparable attribute was included in only two studies 
eliciting stated preferences of the general population for CRC screening modalities, and in both cases combined with the 
reduction of cancer-specific mortality.19,31 However, especially the reduction of CRC incidence represents an important 
benefit outcome in which common CRC screening tests differ from each other: While stool-based testing only affects 
CRC mortality through early detection, endoscopic procedures can also reduce CRC incidence by removing precancerous 
lesions.4,43,44 This makes sigmoidoscopy and colonoscopy, along with cervical smear testing, the only common cancer 
screening procedures that are effective in terms of cancer prevention.42,43 Consequently, attributes on incidence and 
mortality reduction describe important different benefit outcomes and should be implemented as separate attributes.

Attributes identified a priori but not addressed in any of the FGs included proportion of false positives in relation to 
all screenees,45–48 supervision,46 and level of evidence for a screening test’s validity and benefit,49,50 each of which were 
considered in very few other studies eliciting general populations’ preferences for CRC screening tests. In contrast, out- 
of-pocket costs have been used as an attribute in many internationally conducted DCE surveys, eg.18,20,22 A possible 
explanation for why a comparable attribute was not discussed in any of the FGs could be that participation in CRC 
screening is completely covered by statutory health insurance for eligible individuals in Germany.

This qualitative study has limitations, and our results and interpretations do not claim to be exhaustive or general-
izable. First, individuals with a low or mediate general education level were underrepresented, indicating selection bias. 
In addition, participants of the Hannover Medical School’s Patient University were recruited, among others, who may 
represent a group particularly interested in learning about health-related topics. Second, in FG 4, a group dynamic 
developed from strong requests for information by the two colonoscopy-naïve participants. Although the moderator (MB) 
actively tried to stimulate discussion, eg, by repeating questions or encouraging everyone to speak, significantly fewer 
relevant text passages could be extracted from this group for analysis. One reason could be the heterogeneous group 
composition. Possibly, in a more homogeneous FG, the colonoscopy-naïve women would have been more inclined to 
discuss their reasons for or against participation in CRC screening or the relevance of different attributes related to 
screening tests for their decision-making. Another reason could be the group size: Due to 3 women dropping out at short 
notice, only 4 people in total participated in this FG. However, 4 to 8 participants are discussed as an ideal group size for 
FGs.15 Third, although no new attributes were obtained in FG 4, indicating theoretical saturation, it cannot be excluded 
that further FGs with a different composition might have yielded new results.16 Last, the results and interpretations were 
not returned to the participants for feedback and thus could not be validated.16
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Conclusions
This qualitative study contributed significantly to the identification of new attributes characterizing CRC screening tests from an 
individual’s perspective, which requires further research for theoretical validation. Inductively derived attributes, and a priori 
identified attributes that were not addressed by any FG stress the added value of qualitative research and the importance of using 
a mix of methods in attribute identification and selection, ensuring that the final attributes used to describe the alternatives 
available for choice in a DCE are evidence-based, relevant, and contribute to overall utility. This study meets the requirements of 
transparently reporting the use of qualitative methods in this process in detail, which has rarely been the case before.
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