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1GENERAL INTRODUCTION
The dilated aorta in my belly was detected coincidentally. This so-called aneurysm was 

physically not noticeable and the thought of it did not haunt me very often, but the 

aneurysm appeared to have increased from 51 mm to 54 mm in the last three months. I am 

now approaching surgical repair. My biggest concern is what would happen if something 

goes wrong during surgery. I recently established a web store in wines and its loan still has 

to be paid off. Aneurysm surgery entails considerable risks, and I do not want my wife to 

be stuck with a debt if complications occur.1

Decades ago, surgeons would have announced this patient that, based on the size of the 

aneurysm, elective aneurysm surgery is indicated. In their experience the risk of death due 

to aneurysm rupture increases with aneurysm size.2 The patient would probably undergo 

surgery without protest. Nowadays, however, other requirements need to be met before 

elective surgery can be performed. 

First, all decisions about medical treatment should ideally be guided by the best 

available evidence from the scientific literature.3-5 In former days such decisions were 

often based on either the surgeon’s experience or the extensive knowledge of experienced 

masters. A second requirement in present-day treatment decision making is to respect 

patients’ autonomy, accepting that surgeons and patients may differ regarding the value 

of treatments and treatment outcomes.6 This is in contrast with the rather paternalistic 

patient approach in earlier days, which emphasized the surgeon’s authority and autonomy. 

Dissemination of evidence-based surgery

Evidence-based medicine was introduced in the late 1980s. The term refers to a triad of 

applying the best available evidence, supplemented or refuted by the physicians’ expertise 

and patient preferences when making decisions about medical treatment.7 The paradigm 

was introduced as a strategy to prevent unsafe practices that lack empirical support, to 

reduce unacceptable variance in care and to ultimately improve efficiency and health 

care quality.8,9 At first, applying evidence-based medicine was more evident in general 

medicine than in surgery. This is related to the fact that obtaining high-quality evidence in 

surgery is more cumbersome than in pharmacotherapeutical research.10,11 

To disseminate the paradigm of evidence-based surgery among future surgeons, skills 

like searching and critically appraising medical literature are being taught in medical 

schools and postgraduate education.12,13 Surgical evidence is disseminated by publishing 

pre-appraised and summarised evidence in medical databases, such as the National 

Guideline Clearinghouse and BMJ Clinical Evidence.14 Moreover, evidence is being 

translated and integrated in daily practice by means of developing guidelines and protocols. 

Despite these efforts, not all surgeons actually use evidence-based medicine in their 

daily work. A minority of all surgical treatments were found to be based on evidence 
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from randomised clinical trials.15,16 The growing number of technical abilities and research 

reports confronts present-day surgeons in clinical practice with the challenge to keep up 

to date, to disseminate the evidence related to their specialty, and to secure its actual and 

sustained use. 

Communication of evidence to surgical patients

Nowadays, surgeons are expected to make treatment decisions that are not only based on 

the best available evidence but are also shared with patients.17,18 They are legally required 

to adequately inform patients regarding their state of health and the treatment options 

available.19,20 Patients need to be thoroughly informed by communicating the evidence on 

treatment options. Subsequently, patient views on benefits, risks, and side-effects of all 

treatment options can be explored before a final treatment decision is made.21

Especially when the effects of available treatment options are ambiguous or comparable, 

patient preferences can, and should, play a crucial role in decision making. As expressed 

in the real-life example mentioned at the beginning of this chapter, abdominal aortic 

aneurysms are a good example in which patient preferences are essential. These aneurysms 

are typically asymptomatic but acute rupture is fatal in 80-85 percent.22,23 Two treatment 

options are available: elective surgery (open or endovascular repair) to avoid sudden 

rupture, or watchful observation, avoiding the risks of surgery. Key issues in this treatment 

dilemma are the higher risk of rupture in larger aneurysms,22,24,25 and the higher surgical 

risk for patients of advanced age and those with serious vascular co-morbidity. Anxiety 

levels related to aneurysm rupture risk and the willingness to risk surgical complications 

may vary widely between patients and need to be incorporated in decision making.26 Yet 

at present factors such as the hospital the patients are in or the physician who treats the 

patient appear more decisive in treatment decisions, rather than the patient’s preferences 

regarding treatment options and outcomes.27

Aim and outline of this thesis

The aim of the research reported in this thesis was, first, to explore the current level of 

dissemination of evidence-based care in surgery and postoperative care. The second aim 

was to study the communication of evidence regarding treatment options with patients 

facing surgical treatment or postoperative treatment options, in particular by means of 

tools known as decision aids.

Improvements in evidence-based practice can only be realized if awareness of evidence-

based surgery is secured, and new evidence is actually being disseminated. In chapter 

2, the attitude and awareness among surgeons and surgical nurses and the barriers 

experienced in practicing evidence-based surgery are described.

Guidelines can help to foster evidence-based patient care, but the mere existence of 

a guideline does not guarantee its actual application and sustained use in daily surgical 
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1practice. In chapter 3 the long-term adherence to two hospital guidelines is assessed and 

factors accounting for their long-term adherence and non-adherence are explored. 

When the evidence of treatment effects is conflicting or ambiguous, it is not 

straightforward how this should be weighed or combined. Such is the case in (surgical) 

treatment options that may inflict both benefit and harm. A plain scheme that presents 

the risk of all possible outcomes as a so-called natural frequency tree could improve 

understanding for clinicians as well as for patients. We evaluated this in women at 

intermediate risk stage I endometrial carcinoma who are facing the option of postoperative 

radiotherapy (chapter 4). 

In case of multiple treatment options, decision aids are tools that may help in 

disseminating evidence-based surgery. They provide evidence-based patient information 

on the disease, and on the treatment options and their associated benefits, harms, and 

scientific uncertainties. Chapter 5 presents a systematic review of the effects of decision 

aids in patients facing a decision about surgical treatment.

In the study reported in chapter 6 we explored if - and, if so, how - surgeons 

communicate evidence regarding the disorder and treatment options in consultations with 

patients with an abdominal aortic aneurysm at the outpatient clinic.

A decision aid was developed considering treatment options for patients with an 

asymptomatic abdominal aortic aneurysm (chapter 7). In a randomised clinical trial, 

described in chapter 8, the effects of viewing this decision aid in addition to regular 

information from the surgeon were evaluated in patients newly diagnosed with an 

asymptomatic abdominal aortic aneurysm. 

Decision aids are often considered to be effective if one or more controlled studies have 

shown that their use lowers scores on the Decisional Conflict Scale, which reflects patients’ 

decisional conflict regarding treatment options. To those using the DCS it is not always 

intuitive how to interpret the magnitude of the scores. In chapter 9, associations between 

Decisional Conflict Scale scores and the likelihood of expressing specific behaviours or 

emotions by patients are evaluated.

Chapter 10 is a summary of the findings reported in this thesis, in which we also 

discuss the implications for clinical practice and for further research.
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Abstract 
Background: Evidence-based surgery is stressed to ultimately increase efficiency and 

health care quality, however not all surgeons and surgical nurses actually use evidence-

based surgery in clinical practice. To define future tailor-made interventions to improve 

evidence-based behaviour, the aim of this study was to determine the attitude and 

awareness among surgeons and surgical nurses as to the paradigm of evidence-based 

surgery and the barriers experienced in practicing evidence-based surgery.

Methods: In this cross-sectional study, surgeons and surgical nurses of a university 

hospital in Amsterdam were invited to complete the BARRIERS Scale and McColl et al. 

questionnaire. An evidence quiz was composed for the surgeons.

Results: Response rates were 67% (29/43) for surgeons and 60% (73/122) for nurses. 

Attitudes towards evidence-based surgery were positive. Of the surgeons, 90% were 

familiar with evidence-based surgery terms, as opposed to the nurses (40%). Common 

barriers for surgeons were conflicting results (79%;23/29) and methodological 

inadequacies of research reports (73%;21/29), and for nurses unawareness of evidence-

based surgery (67%;49/73) and unclear reported research (59%;43/73). Only about half 

of the convincing evidence presented in the quiz was actually applied. 

Conclusions: Surgeons have a positive attitude towards evidence-based surgery and are 

familiar with evidence-based surgery terminology, but conflicting results and methodological 

shortcomings of research reports are major barriers to practice evidence-based surgery. 

Continual confrontations with available evidence through frequent critical appraisal 

meetings or grand rounds and using more aggregate sources of evidence are advocated. 

Nurses will probably benefit from evidence-based surgery training focusing on basic skills. 

Finally, collaboration is needed among surgeons and nurses with the same zest towards 

evidence-based surgery. 
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Introduction
During the last twenty years the paradigm of evidence-based medicine has been introduced, 

fostered by societal and patients’ demand for professional and resource accountability in 

health care.1 Nowadays, executive boards stress the use of evidence-based medicine to 

prevent unsafe practices that lack empirical support, to reduce unacceptable individual 

variance and to ultimately increase efficiency and health care quality.2

However, reality proves not all health care professionals actually use evidence-based 

medicine in their daily practice. In general medicine roughly half of all medical treatments 

are evidence-based and only about a quarter of all surgical treatments were found to be 

based on evidence.3;4 This is related to a lack of surgical evidence, the fact that surgical 

questions cannot always be answered by a randomized clinical trial, and restrictive inclusion 

criteria that hamper application of trial recommendations to the average surgical patient.5 

Clinicians also report a lack of knowledge and basic skills, particularly literature searching 

and critical appraisal,6 as major barriers to practice evidence-based surgery, as well as a 

lack of personal time.7

It often requires a joint venture between surgeons and surgical nurses to make evidence-

based surgery work. For example, evidence is accumulating that fast-track surgery is useful 

to enhance patient recovery.8 This result can only be achieved when surgeons and nurses 

collaborate. However, also nurses were found to face difficulties with evidence-based 

surgery in that they feel research reports are too ‘academic’ and do not offer the desired 

level of clinical direction.9

Improvements in evidence-based behaviour can only be realized, and measured, if 

awareness of evidence-based surgery and a positive attitude towards evidence-based 

surgery are secured first.10 Moreover, it has been suggested that strategies to promote 

change in clinical practice are more likely to be successful if based on an analysis of barriers 

and facilitators specific to the context.11 To our knowledge, awareness of evidence-based 

surgery, attitude and barriers as to the utilization of research findings have not been 

investigated before among physicians and nurses in the surgical realm simultaneously. 

Therefore, the aim of this study was to determine the attitude and awareness among 

surgeons and surgical nurses as to the principle of evidence-based surgery and the barriers 

experienced in practicing evidence-based surgery to be able to define future tailor-made 

interventions to improve evidence-based behaviour in surgery.

Methods

Context

This study was carried out at the Department of Surgery of the Academic Medical Center, 

a university teaching hospital in Amsterdam, the Netherlands. It is part of a larger, ongoing 
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inventory regarding attitudes, awareness and perceived barriers among doctors and 

nurses of several specialties within the hospital. At the Department of Surgery, learning 

evidence-based surgery is encouraged through yearly evidence-based surgery courses and 

by producing critically appraised topics (CATs) based on actual clinical questions regularly.12 

Although the surgical nurses are not yet involved in these local evidence-based surgery 

initiatives, they are offered some courses to learn evidence-based surgery skills. 

To assess the extent to which the evidence-based surgery principle is known and 

applied, a questionnaire and a quiz were developed. All surgeons, surgical trainees and 

qualified nurses on all surgical wards were invited to complete the questionnaire. 

Questionnaire

The questionnaire combined the BARRIERS Scale and the McColl questionnaire.7;13 

The BARRIERS scale investigates health care professionals’ perceptions of barriers 

to the utilization of research findings in clinical practice. The scale has been validated 

and used in various settings worldwide.14-16 The McColl et al. questionnaire addresses 

attitude, awareness, and actual use of evidence-based medicine. It has also been applied 

ubiquitously.7;17;18 In this study, ‘attitude’ was defined as the mind-set of the responders 

as to the principles of evidence-based surgery; ‘awareness’ as familiarity with the meaning 

of certain evidence-based surgery terms. 

Other validated instruments like the Berlin questionnaire and the Fresno test objectively 

measure evidence-based medicine skills.19;20 These were considered inappropriate in this 

study as these questionnaires aim to evaluate the effectiveness of an evidence-based 

surgery course, whereas in our situation only optional evidence-based surgery courses had 

been available.

Because the BARRIERS Scale and McColl et al. questionnaire are in English, they were 

translated into Dutch by the process of forward-backward translation.21 Subsequently, a 

reliable Cronbach’s α value of 0.95 was recalculated for the part containing the BARRIERS 

scale.

Evidence-based surgery quiz

Available CATs were used to measure if surgeons and trainees were aware of the surgical 

evidence communicated and how much of the evidence was in agreement with present 

practice. Two staff surgeons (D.A.L. and the head of the department) were consulted to 

select twenty CATs, representative for the four subspecialties (general, gastroenterological, 

trauma and vascular surgery) and reflecting knowledge any member of the Department 

of Surgery should have. The evidence-based surgery quiz consisted of multiple-choice 

questions formulated for each of the 20 topics. An example is shown in table 1, considering 

evidence that polyethylene glycol is not indicated to prepare the bowel before colon 

surgery.22
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During one of the surgical research meetings, the evidence-based surgery quiz was 

conducted by showing each of the 20 questions for 30 seconds to allow the attendees to 

fill in their answer on a reply form. Correct answers were defined by the conclusion of the 

CAT and the actual policy of the surgical department, based on the local guidelines and 

protocols available.

Data analysis

Means and standard deviations (SD) were calculated after checking for normal distribution. 

To compare the means of the attitude scores towards evidence-based surgery between 

different subgroups (surgeons and nurses, males and females, staff and non-staff 

personnel), the Student t-test was used. Correlation coefficients (according to Pearson or 

Spearman, as determined by the presence or absence of a normal distribution, respectively) 

and scatter graphs were made to find possible correlations between age or working 

experience in health care, and attitudes towards evidence-based surgery. 

For the analysis of the quiz results, the nonparametric Kruskal-Wallis and Mann-Whitney 

tests were used for subgroup analysis. Statistical analysis was performed using SPSS 15.0 

(SPSS Inc., Chicago, Illinois, USA).

Results
We achieved a response rate of 67% (29/43) for the surgeons and trainees and 60% 

(73/122) for the nurses. Personal characteristics of the respondents were representative 

for the doctors and nurses working at the surgical wards (table 2). 

Table 1. Example of a question of the quiz

Is bowel preparation with polyethylene glycol needed in elective colon and rectal surgery? 
(considering anastomotic leakage, wound, and intra-abdominal infectious complications)

A:I am not aware of any evidence about this topic

B: I am aware of the evidence about this topic: it was not conclusive i.e. there are no, contradictory, or  results 
available

C: I am aware of the evidence about this topic: we also apply this evidence i.e. comparative research reports are 
available and show a difference in effect. Present practice in this hospital is in agreement with these research 
reports.

D:I am aware of the evidence about this topic, but we do not apply this evidence i.e. comparative research 
reports are available and show a difference in effect, but present practice in this hospital is not in agreement 
with these research reports.

Correct answer: C22
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McColl questionnaire

Current attitudes towards evidence-based surgery of doctors and nurses are shown in 

table 3. Doctors in particular were very positive. They never disagreed with the statement: 

‘practicing evidence-based surgery improves patient care’ (mean score 78; SD 14). Actual 

surgical practice was considered to be 45% (SD 16) evidence-based. Nurses’ attitude 

towards the current promotion of evidence-based surgery was welcoming, although there 

was wide variation in response (mean score 52; SD 21). Senior nurses appeared to have a 

significantly more positive attitude towards the principle of evidence-based surgery than 

registered nurses (p=0.01) and considered research findings in daily practice significantly 

more useful (p=0.005). When comparing surgeons to nurses, surgeons were found to have 

a more positive attitude towards evidence-based surgery (p=0.00), judged their colleagues 

to be more positive towards evidence-based surgery (p=0.00) and thought research 

findings were more useful in daily practice. No correlations between age, gender or work 

experience in healthcare and attitudes towards evidence-based surgery were found. 

Table 2. Demographic data of respondents of the questionnaire

Responding 
surgeons n(%)

All surgeons
n(%)

Responding 
nurses n(%)

All nurses
n(%)

males 18 (62%) 27 (63%) males 16 (22%) 20 (16%)

females 11 (38%) 16 (37%) females 57 (78%) 102 (84%)

mean age 38 (sd* 8) 40 (sd* 10) mean age 37.6 (sd* 13) 39.7 (sd* 12)

trainees 14 (48%) 20 (47%) staff members 13 (18%) 15 (12%)

surgeons 15 (52%) 23 (54%) qualified nurses 60 (82%) 107 (88%)

experience in 
health care

11 years (iqr** 4-17) experience in 
health care

16 years(iqr** 4-27)

*sd: standard deviation, **iqr: inter quartile range

Table 3. Current attitudes towards EBM. Scores can range from 0 to 100

Surgeons
mean (SD)

Nurses
mean (SD)

Your current attitude towards EBS. Welcoming Ö Extremely welcoming 76 (10)* 52 (21)**

Practicing improves patient care. Totally disagree Ö Totally agree 78 (14) 72 (18)

What percentage of your clinical practice is evidence-based? 0% Ö 100% 45 (16) 45 (22)

Attitude of your colleagues towards EBS. Welcoming Ö Extremely welcoming 67 (13)‡ 48 (19)

How useful are research findings in daily practice? Useless Ö Extremely useful 69 (15)† 60 (17)††

EBS is of limited value in surgical practice, because a lack of scientific base 
exists. Totally disagree Ö Totally agree

44 (18) 50 (18)

Implementing EBS, however worthwhile as an ideal, places another demand 
on already overloaded surgeons/nurses. Totally disagree Ö Totally agree

56 (21) 53 (22)

* Surgeons more positive than nurses (p=0.00), ** Senior nurses more positive than registered nurses (p=0.01), 
‡ Surgeons more positive than nurses (p=0.00), † Surgeons more positive than nurses (p=0.016), †† Senior 
nurses more positive than registered nurses (p=0.005)
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Figure 1 shows the extent to which surgeons stated to understand the most cited terms 

in articles about evidence-based surgery that are likely to be relevant for surgical practice. 

Approximately 90% of the surgeons showed (some) understanding of six out of eight terms. 

Particularly ‘absolute risk increase’ and ‘confidence interval’ were known by all surgeons. 

We added ‘fixed event rate’ and ‘random benefit ratio’ as non-existing dummy terms, as 

indicators of possible socially desirable answering.23 Overall, the dummy terms scored a 

lower understanding than the other terms as can be seen in Figure 1 (approximately 40% 

compared to 90% of the existing terms). Hence, overestimation of competence was less 

likely in our study, which makes the scores about reported knowledge more reliable.

Ten common terms used in articles about evidence-based surgery in the nurses’ surgical 

practice were presented to the nurses. They were less aware of evidence-based surgery 

terms than surgeons (about 40%). ‘Absolute treatment increase’ and ‘dosage chance’ 

Figure 1. Surgeons’ and nurses’ knowledge of evidence-based surgery terms. The last two terms are 
meaningless dummy terms
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were inserted as dummy terms. Their understanding of these terms was similar to that 

of the existing terms (approximately 40%), suggesting socially desirable answering to this 

part of the questionnaire.

BARRIERS Scale

A five-point scale was used to rate the extent to which 29 statements were considered 

to be a barrier in using research in practice. By dichotomising the answers, a list of major 

barriers for surgeons and nurses was produced (table 4). 

To surgeons, major barriers were conflicting results (79%; 23/29) and methodological 

inadequacies (73%; 21/29) of research reports, whereas nurses mentioned the 

unawareness of research reports in the first place (67%; 49/73). A lack of time (to read 

research reports and to implement new ideas) and unclear implications for practice were 

rated as major barriers by surgeons as well as nurses.

To facilitate the utilization of data from medical research, both surgeons and nurses 

stressed constant involvement and reminding each other to practice evidence-based 

surgery. Nurses claimed to need time and learn the basic skills of evidence-based surgery. 

Table 4. Barriers to research utilization

Five greatest barriers for surgeons (n=29) Moderate or 
great barrier 

n (%)

Small or 
no barrier

n (%)

No opinion 

n (%)

The literature reports conflicting results 23 (79%)  6/ (20%) -

The research has methodological inadequacies 21 (73%)  5 (17%) 3 (10%)

There is insufficient time on the job to implement new ideas 19 (66%) 10 (35%) -

Implications for practice are not made clear 18 (62%) 11 (38%) -

The surgeon does not have time to read research 16 (55%) 13 (45%) -

Five greatest barriers for nurses (n=73)

The nurse is unaware of the research 49 (67%) 16 (22%)  8 (11%)

The nurse does not have time to read research 49 (67%) 16 (22%)  8 (11%)

There is insufficient time on the job to implement new ideas 48 (66%) 18 (25%)  7 (10%)

The research is not reported clearly and readably 43 (59%) 13 (18%) 17 (23%)

Implications for practice are not made clear 42 (58%) 20 (27%) 11 (15%)

Table 5. Respondents’ answers to the quiz

Respondents % awareness of 
evidence 

% application of 
evidence 

Surgeons (n=11) 67% 50%

Trainees (n=12) 67% 41%

Interns (n=10) 26% 19%

Researchers (n=  3) 50% 17%
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Surgeons felt articles should be selected and discussed based on relevance to surgical 

practice. Subsequently, both groups asked for clear and practical documents (for example 

a protocol or guideline) that are easily obtainable through a periodical newsletter or an 

online database.

Evidence-based surgery Quiz

The quiz was completed by 86% (36/42) of the attendees at the meeting (table 5). Their 

mean age was 33 years (SD 9.4 yrs.). 

Surgeons (p=0.001) and surgical trainees (p<0.001) showed significantly more 

awareness of evidence than interns. This was expected because the latter group had just 

recently joined the department and had received no previous evidence-based surgery 

training.

Eight out of the 20 questions referred to convincing evidence that was actually applied 

in surgical practice. Surgeons (n=11) answered these questions correctly in 50% (44/88) 

and trainees (n=12) in 41% (39/96) respectively. Thus, surgeons and trainees used nearly 

half of the convincing evidence as presented in the quiz, despite moderate to good 

awareness of the evidence itself. 

Discussion
In this study we have shown that surgeons in a university hospital in the Netherlands 

appear to have a positive attitude towards the paradigm of evidence-based surgery 

and are familiar with evidence-based surgery terminology, but conflicting results 

and methodological shortcomings of research reports appear to be major barriers to 

practice evidence-based surgery. These barriers have also been reported in non-surgical 

settings.24-26 To successfully implement evidence-based surgery in daily practice, further 

teaching of the evidence-based surgery principles to nurses and stimulating and reminding 

surgical colleagues to apply these principles is required.

Although not specified by the surgeons stating this barrier, the “major methodological 

shortcomings” generally are well-known flaws in the design or conduct of the studies that 

jeopardize study validity and, thus, the strength of the evidence. E.g. non-randomized 

trials (the majority of studies in surgery are case series), no allocation concealment or 

blinding used (patients and surgeons are usually aware of the treatment given), insufficient 

follow-up, no intention-to-treat principle applied, small sample size, etc.27

Surprisingly, surgeons and trainees indicated to use only about half of the convincing 

evidence as presented during the quiz, although it was decided earlier within the group 

of surgeons to include this evidence in a local guideline or to change local surgical policy. 

Apparently, the decision whether or not to apply evidence is often difficult, e.g. because 
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of other available evidence showing a favourable outcome on one, but a harmful effect on 

another relevant clinical endpoint. 

Nurses had a moderately positive attitude towards the principle of evidence-based 

surgery, but were rather unfamiliar with evidence-based surgery sources and terminology. 

They indicated unawareness of research reports to be the major barrier to use research 

findings in surgical nursing practice.

In order to facilitate the practice of evidence-based surgery, surgeons as well as nurses 

suggested constant involvement of evidence-based surgery in daily practice, interactive 

education, and the availability of a digital expert system to support practice, which is also 

described in the literature.11;28

A limitation of this study design is that self perception of attitude, awareness and 

barriers towards evidence-based surgery were assessed. One would rather determine these 

parameters during ‘real-time’ surgical practice and, ultimately, measure if patient outcomes 

improve due to the application of surgical evidence by surgeons and nurses. Although the 

number of instruments to evaluate evidence-based surgery is growing,29 valid assessment 

instruments to evaluate evidence-based surgery behaviour are still lacking. 

Second, the absolute number of participants in this study was limited and derived 

from one university hospital only. However, the response rate of surgeons and nurses 

within our department was satisfactory. Our findings may be indicative of the situation in 

other (academic) centres, because similar implementation barriers and positive attitudes 

regarding evidence-based surgery have been reported.7;14;26 Despite these similarities, 

further research is needed in other specialties and other medical centres to see if general 

recommendations can be made on interventions to promote evidence-based surgery. 

Implementation of evidence-based surgery still needs further improvement. Several 

tailor-made interventions have become clear from our findings and experience in creating 

a professional environment that incorporates evidence-based surgery. First, continual 

confrontations with available evidence through frequent critical appraisal meetings or 

grand rounds.30 Second, as our nurses were unfamiliar with evidence-based surgery and 

received less postgraduate evidence-based surgery training than surgeons, it is expected 

that they will benefit from evidence-based surgery training focusing on basic skills, 

integrated in everyday surgical nursing practice.31;32 Third, surgeons may enhance their 

efficiency by using more aggregate sources of evidence,33 such as the National Guideline 

Clearinghouse or BMJ Clinical Evidence. Finally, collaboration is advocated among doctors 

and nurses with the same zest towards evidence-based surgery. 
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Appendix. Critically Appraised Topics on which the evidence-based surgery quiz was 

based. 

Critically Appraised Topic Correct answer

1 Can posttraumatic dystrophy be prevented by supplementing vitamin C? C

2 PTFE or vein grafts for supragenual femoro-popliteal bypass surgery? (regarding 
primary and secondary patency)

C

3 Preoperative or postoperative chemoradiation therapy for operable stage II/III rectal 
carcinomas? (considering 5-year survival)

B

4 Does laparoscopic appendectomy have diagnostic and therapeutic advantages as 
compared to open appendectomy? (considering duration of surgery, complications, 
time to recovery, and preventing a negative appendectomy)

C

5 Does an additional, early MRI have additional value for the management of a clinically 
suspected scaphoid fracture with a normal X-ray? 

C

6 Is it better to perform carotid desobstruction under local anaesthesia than under 
general anaesthesia? (considering mortality and morbidity)

B

7 Should the colorectal anastomosis of a rectosigmoid resection be tested 
peroperatively? (To prevent anastomotic leakage)

C

8 Is a COX-2 antagonist a better postoperative analgesic than diclofenac? B

9 Should a supcapital humerus fracture be treated conservatively or operatively? 
(considering shoulder function, pain, and time to recovery)

B

10 Should donor nephrectomy in healthy, living volunteers be performed via a 
laparoscopic or open procedure? (considering donor safety, graft safety, preoperative 
incidents, reoperations, and complications)

D

11 Is bowel preparation with polyethylene glycol useful in elective colon surgery or rectal 
surgery? (regarding complications of the wound, complications of the anastomosis, 
and intra-abdominal infections)

C

12 Prepyloric or postpyloric Drip-feeding of  intensive care patients to prevent an 
aspiration pneumonia?

B

13 Is it useful to provide long-term thrombosis prophylaxis (19-23 days) with anti-Xa after 
hip fracture surgery to prevent deep venous thrombosis and pulmonary embolism? 
(considering major bleeding)

D

14 Stripping or Closure® procedure (radiofrequent obliteration) of the greater saphenous 
vein? (regarding quality of life, complications, and time to recovery)

C

15 Should omentum-plasty be applied to prevent anastomotic leakage for colorectal 
anastomoses?

B

16 Which additional test (CT or ultrasound) is most useful to diagnose an acute 
appendicitis in young, fertile women?

D

17 Should percutaneous screw fixation be applied for disabling pain after an isolated 
pubic fracture?

B

18 Is drug treatment of an abdominal aortic aneurysm useful to prevent its growth? B

19 Is it useful to perform abdominal drainage in patients with chronic liver infections 
(hepatitis / cirrhosis) after partial liver resections?

C

20 Is it better to perform an acute or delayed cholecystectomy in acute cholecystitis? 
(regarding morbidity and mortality)

B





Factors influencing long-term adherence 
to two previously implemented hospital 
guidelines 

Anouk M. Knops, Marja N. Storm-Versloot, Arno P.M. Mank, Dirk T. Ubbink, 

Hester Vermeulen, Patrick M.M. Bossuyt, Astrid Goossens

Int J Qual Health Care. 2010;22(5):421-9

3Chapter



32

ABSTRACT 
Objective and setting: After successful implementation, adherence to hospital guidelines 

should be sustained. Long-term adherence to two hospital guidelines was audited. 

The overall aim was to explore factors accounting for their long-term adherence or 

non-adherence. 

Design and participants: A fluid balance guideline (FBG) and body temperature guideline 

(BTG) were developed and implemented in our hospital in 2000. Long-term adherence was 

determined retrospectively based on data from patient files. Focus groups were launched 

to explore nurses’ perceptions of barriers and facilitators regarding long-term adherence. 

The predominant themes from the nurses’ focus groups were posed to clinicians in 

questionnaires.

Results: Nurses involved in the FBG (overall adherence 100%) stated that adherence has 

immediate advantages in terms of safety and a gain in time. Nurses and oncologists acted 

unanimously which was thought to enhance adherence. On the other hand, opinions 

differed on the BTG within the nursing teams and medical staff (overall adherence 50%). 

Although the guideline discourages routine postoperative body temperature measurements, 

temperature should be measured according to the guideline in a considerable number of 

cases due to changes in patient characteristics since the year 2000. Therefore, adherence 

was judged to be rather complex.

Conclusions: To secure adherence to hospital guidelines after their successful 

implementation, guidelines should preferably be comprehensive in terms of being 

applicable to the majority of the patients in that particular setting and to the most common 

clinical situations. All health care professionals involved should be aware of its immediate 

benefits for themselves or to their patients. 
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INTRODUCTION
Clinical guidelines seek to enhance uniform and appropriate patient care through 

the translation of scientific evidence on effectiveness or efficiency into clinical 

recommendations.1 In hospital practice, guidelines can help to establish evidence-based 

patient care throughout multiple disciplines. However, the mere existence of a hospital 

guideline does not guarantee its actual application and sustained use in daily clinical 

practice.2

The probability of using a new hospital guideline was found to be higher when the topic 

was clinically relevant and when the guideline was evidence-based and methodologically 

sound.3;4 Adherence was also found to be more likely when guidelines were user-friendly 

and contained precise definitions of recommended performance.3;5;6 Subsequently, 

hospital specific characteristics like capacity, mission, professionalism and patient 

population influence guideline adherence as well.7;8

Besides improving guideline characteristics and optimizing the hospital setting 

characteristics, as far as this is possible, implementation strategies aim to secure guideline 

adherence. Until now, no dissemination and implementation strategy has been identified 

that is effective in all circumstances.2;9-11 The effects of audit and feedback of guideline 

adherence are small to moderate and such strategies are probably most effective when 

initial adherence is low.12;13 Educational outreach visits have small to modest improvements 

on professional practice.14 Local opinion leaders are capable of improving evidence-

based practice, but the feasibility of its widespread use remains uncertain.15 Multifaceted 

implementation interventions have been most effective and are therefore recommended 

nowadays,16;17 although the relative efficacy of each component within the multifaceted 

approach remains unclear.

After completion of the active implementation phase, hospital guidelines should ideally 

maintain their successful adherence rate in order to sustain the deliverance of uniform and 

best care. Likewise, changes in professional performance should not wear out in time, 

despite turnover in personnel and alterations in the hospital setting. Little is known about 

how to ensure long-term adherence to guidelines in a hospital setting. Some studies found 

that adherence could be maintained over several years,18;19 but external or internal factors 

influencing these results were not measured. 

In this study the long-term adherence to two hospital guidelines, which were developed 

and implemented within our hospital in the year 2000, was audited. The second and overall 

aim was to explore factors accounting for their long-term adherence or non-adherence. 
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METHODS

Setting

This study was performed in a 1,000 beds university teaching hospital in the Netherlands. 

All nursing and medical head managers of the seven wards (176 beds), at which one of 

the guidelines was implemented in 2000, gave permission to perform the current study at 

their wards. 

Guidelines

The included guidelines were developed within our hospital (Table 1). Since evidence on 

both subjects was lacking, clinical trials were performed which served as basis for the 

guidelines.20;21 Both clinicians and nurses were involved in the original studies as well as in 

the guideline development processes. 

The first guideline addressed oncology patients receiving intravenous hyperhydration. 

The nurses’ routine of calculating fluid balances thrice daily, and the oncologists’ routine 

of assessing these fluid balances to detect fluid overload was abandoned in the guideline 

(“fluid balance” guideline: FBG). 

The second guideline concerned postoperative patients. The routine of nurses measuring 

body temperature twice a day, and the surgeons’ routine of assessing these measures, to 

detect postoperative infections early was abolished (“body temperature” guideline: BTG). 

Both guidelines were actively disseminated in 2000, using a validated model for 

implementing changes.22 Persuasion was needed during the active implementation phase 

of the BTG, as opposed to the FBG which was incorporated immediately. But after the 

active implementation phase of the BTG, a satisfying initial adherence rate of 91% was 

measured.23 

Table 1. Hospital guidelines successfully implemented in 2000

Fluid balance guideline Body temperature guideline

patients oncology patients receiving intravenous 
hyperhydration to reduce adverse 
effects of nephrotoxic chemotherapy

postoperative patients 

evidence In a prospective cohort study was 
found that fluid balances are unreliable 
to detect fluid overload[20]

In a diagnostic accuracy study was 
found that routine body temperature 
measurements have low sensitivity 
and low positive predictive value in 
detecting postoperative infections[21]

practical recommendation The nurses’ routine of calculating 
fluid balances thrice daily, and the 
oncologists’ routine of assessing these 
fluid balances, is abandoned. It is now 
safe for oncologists to trust on regularly 
assessed patient body weight to detect 
fluid overload

The routine of nurses measuring body 
temperature twice a day, and the 
surgeons’ routine of assessing these 
measures, is abolished. Surgeons 
should order diagnostic tests when 
clinical signs and symptoms of a 
postoperative infection arise
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Assessment of long-term adherence rates

FBG
To assess long-term adherence, all oncology patients receiving on or more courses of 

hyperhydration treatment between January and May 2007 were included. Fluid balances 

and medical orders for fluid balances were searched for in all patient charts on the wards 

involved: Oncology/Hematology, Gynecology, and Pulmonary Diseases. Whenever a medical 

order or an actual fluid balance was identified, relevant documents were searched for valid 

reasons to monitor fluid balance, i.e. the impossibility to weigh a patient or the necessity to 

register fluid intake and output for other reasons than monitoring fluid overload. 

Long-term adherence was defined as the number of appropriately monitored and 

omitted fluid balances relative to the total number of fluid balances that would have 

been monitored, i.e. thrice daily during each course of hyperhydration, according to the 

pre-guideline routine.

BTG
Long-term adherence was retrospectively determined on four surgical wards. Medical and 

nursing records were studied of every fifth admitted patient who had undergone elective 

surgery between January and March 2007, until discharge or 14 days postoperatively. It 

was checked how many times body temperature was actually measured or omitted, and 

if a valid reason to measure body temperature was present: (1) during blood transfusion; 

(2) when a patient was operated for an infection; (3) when a patient developed a 

postoperative infection. 

Long-term adherence was defined as the number of appropriately measured and 

omitted body temperatures relative to the total number of temperature measurements 

that would have been obtained in these patients according to the pre-guideline routine, 

i.e. two routine measurements per day.

An independent investigator checked this process by repeating a random sample 

of ten patients per guideline. No discrepancies were found. In case of uncertainty, an 

independent clinician was consulted to reach consensus. 

Exploration of factors influencing nurses’ long-term adherence

While long-term adherence was audited, focus groups were launched to explore nurses’ 

perceptions of barriers and facilitators regarding long-term adherence to their guideline 

(either FBG or BTG).24;25 It was aimed to perform two focus groups for each ward at 

the transition between day shift and evening shift. All nurses present were invited to 

participate by their staff nurse.

Firstly, the moderator outlined the aim of the focus group. It was emphasized that 

participants did not have to agree with each other, their answers could neither be wrong 

nor right, and all data would be processed anonymously. An introductory question was 

asked about the participants’ awareness of the guideline.
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The key question was addressed by means of two exercises. Nurses were first asked 

to individually write down as many reasons they could think of to adhere to or ignore the 

guideline on separate notepapers, in order to attain individual and unbiased perceptions. 

Second, nurses plenary discussed all individual notes and grouped similar notes together. 

In this process, the moderator summarized and concretized the barriers and facilitators 

mentioned, in order to maintain a focused discussion. Attendees were also encouraged to 

bring up new issues, since group dynamics can multiply and broaden perceptions.26

In the meantime, the observer made additional notes on the barriers and facilitators 

discussed.26 Afterwards, the moderator and observer evaluated each focus group to 

complete the nurses’ individual notes with perceptions mentioned or observed during 

group discussion.  

Based on all notes, three investigators independently open-coded the data gathered 

in the focus groups into keywords. Subsequently, the applicability of each keyword was 

discussed collectively and they were combined or rephrased if necessary. Moreover, related 

keywords were grouped into thematic categories.

The thematic categories defined were then assigned to a theoretical framework, 

comprising five levels of barriers to and incentives for change.27 The investigators 

independently assigned each thematic category to one of its levels: the innovation itself, 

individual professionals, social context, organizational context or economic and political 

context. Disagreements in classification were reconciled by discussion. 

Exploration of factors influencing clinicians’ long-term adherence

In daily clinical practice, it turned out to be impossible to bring all clinicians together in 

focus groups. Therefore we proposed the frequently emerging themes from the nurses’ 

focus groups in seven multiple choice questions during a regular meeting and by e-mail 

(Appendix 1 and 2).

RESULTS

Long-term adherence rates

FBG
Hyperhydration during chemotherapy was given 178 times to 68 patients (Table 2). In 

all, long-term adherence was 100%. According to the pre-guideline routine, 534 fluid 

balances would have been calculated. In 526 cases no medical orders for fluid balances 

and no actual fluid balances were found in the patient charts (guideline compliant omission 

of fluid balance monitoring 100%). Eight fluid balances were calculated because of the 

inability to weigh a patient or for monitoring a high-output stoma (guideline compliant 

monitoring of fluid balance 100%). 
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On the surgery wards a sample of 102 patients who had undergone elective surgery was 

randomly selected (Table 2). Overall long-term adherence was 50%. As to the pre-guideline 

routine, 1,226 postoperative body temperature measurements would have been taken. 

Nowadays, in 547 out of the 1,226 occasions body temperature should not have been 

measured according to the guideline, which was adhered to 214 times (guideline compliant 

omission of body temperature 39%). In the other 679 cases body temperature should have 

been measured according to the guideline, mostly because a preoperative or postoperative 

infection was present. This was adhered to 403 times (guideline compliant measurement 

of body temperature 59%). 

Factors influencing nurses’ long-term adherence

FBG 
Five focus group meetings, lasting 40 minutes on average, were attended by 15 nurses 

(range 2 to 5 nurses per focus group, including 2 staff nurses, 11 registered nurses and 

2 student nurses). After evaluation of the fifth focus group, no new factors accounting 

for long-term (non-)adherence were mentioned. Therefore, no new focus groups were 

organized.[28]

Nurses mainly mentioned factors contributing to the adherence to the FBG. They stated 

that the innovation, in which the routine of monitoring fluid balances had been abolished, 

saved them a lot of time and trouble (Table 3a). They had always suspected that it was 

unnecessary to both weigh patients and compose daily fluid balances (individual level). 

Nurses reminded each other and oncologists about applying the guideline, leading to a 

favorable social context of the guideline. On an organizational level, nurses indicated that 

they are required to follow strict protocols during courses of chemotherapy. Because the 

guideline had been incorporated in the existing chemotherapy protocol, they perceived 

adherence to the FBG to be non-problematic. No factors accounting for guideline 

non-adherence emerged in the meetings. 

Table 2. Long-term adherence to the fluid balance and body temperature guidelines

Fluid balance guideline Body temperature guideline

Pre-guideline routine 534 fluid balances monitored 1226 body temperature measurements

To omit according to guideline 526 547

To monitor according to guideline 8 679

Guideline compliant omission 100% (526/526) 39% (214/547)

Guideline compliant monitoring 100% (8/8) 59% (403/679)

Overall long-term adherence 100% (534/534) 50% (617/1226)
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Table 3. Fluid balance and body temperature guidelines: factors accounting for guideline (non-)adherence, 
mentioned by nurses.

Level Fluid balance guideline adherence Fluid balance guideline non-
adherence

Innovation itself It is less labor-intensive to only weigh 
patients
I gain in time because I do not have to 
compose fluid balances anymore
It was hard to compose a fluid balance 
accurately
Our own safety improves due to less 
contact with cytostatic urine 
The guideline is evidence-based: it was 
proven that weighing patients is accurate 
and composing fluid balances is not.

None mentioned

Individual professional None mentioned None mentioned

Social context We already suspected that it was 
unnecessary to both weigh patients and 
compose daily fluid balances
We remind each other and oncologists to 
follow the guideline
Oncologists support the guideline as well
The investigator of the original study 
engaged us in the study and in 
implementation, leading to a guideline 
that was tailored to daily clinical practice

None mentioned

Organizational context We follow strict protocols during 
chemotherapy. Including the guideline in 
these protocols ensures adherence 

None mentioned

Economic/political context The government indirectly stimulated 
adherence by paying extra attention to a 
safe work environment in health care

None mentioned

Level Body temperature guideline 
adherence

Body temperature guideline non-
adherence

Innovation itself The guideline stimulates the development 
of my clinical eye
A study showed that routine 
postoperative body temperature 
measurements are meaningless

Too many exceptional patients do 
not meet the guideline’s criteria 
to omit routine body temperature 
measurements

Individual professional I am confident with my clinical eye 
considering the detection of signs and 
symptoms of a postoperative infection

Body temperature measurements 
reflect how the patient is doing, clinical 
findings can be misleading
I want to take a body temperature 
measurement of each patient once a 
day, just to feel safe

Social context Everybody on our ward supports the 
guideline, including the surgeons

Routine body temperature 
measurements is a persistent routine, 
nurses correct each other when a 
measurement was omitted
Surgeons expect the body temperature 
to be measured twice a day
Patients expect me to measure their 
body temperature regularly. It is neither 
harmful, nor time-consuming. 

Organizational context It is hard to find thermometers on the 
ward

None mentioned

Economic/political context None mentioned Taking routine body temperature 
measurements is still instructed at 
nursing school
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BTG
Seven focus group meetings were attended by 47 nurses (range 5 to 8 nurses per focus 

group, including 4 senior nurses, 38 registered nurses and 5 student nurses) and lasted 60 

minutes on average. After 7 focus groups, a saturation point was reached as no new issues 

came up. Therefore, no new focus groups were organized.28

Nurses of the surgery wards mainly mentioned factors accounting for non-adherence 

to the BTG (all factors grouped together in thematic categories in Table 3b). Nurses 

particularly claimed that the innovation within the guideline had made daily clinical 

practice complex, because there were too many patients on their wards who did not 

meet the guideline criteria to omit regular body temperature measurements. Other nurses 

stated that application of the guideline prevented patients from unnecessary diagnostic 

research due to false-positive body temperature measurements. Regarding individual 

factors, nurses still believed body temperature to be an objective as well as a more reliable 

measure than their clinical judgment to demonstrate or exclude a postoperative infection, 

despite evidence stating the opposite. Within the social context, many nurses appeared to 

remind each other to stick to the old routine of measuring body temperature twice a day. 

They were also encouraged by orders of surgeons and expectations of patients to measure 

body temperature. 

Factors influencing clinicians’ long-term adherence

FBG
The multiple choice questions based on the nurses’ focus groups were answered by 25 

out of 44 oncologists (57%). Although the majority of the oncologists was unaware of 

the FBG or its exact content (17 out of 25; 68%, Appendix 1), they did follow its practical 

recommendations stating to rely only on the patients’ weight to detect fluid overload (18 

out of 25; 72%). 

BTG
Thirty out of 51 surgeons responded to the multiple choice questions (59%). About 

half of the surgeons were aware of the BTG (14 out 30; 47%, Appendix 2). However, 

they appeared to have misinterpreted its content. While all routine body temperature 

measurements should be abolished, 20 of the 30 surgeons (67%) claimed they still checked 

body temperature to diagnose a postoperative infection when clinical signs or symptoms of 

a possible postoperative infection were observed. The same number of surgeons (67%) did 

not always trust nurses in their clinical judgment to notice significant signs and symptoms 

of a postoperative infection. This led them to assign nurses to measure body temperature 

routinely in order to “objectify” the presence or absence of any postoperative infection.
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DISCUSSION
Seven years after successful implementation of two hospital guidelines we found 100% 

adherence to the FBG versus only 50% for the BTG. Factors accounting for this (non-)

adherence particularly regarded the presence of direct advantages to applying the 

guideline, the number of patients that fit the guideline’s criteria and the interaction 

between clinicians and nurses involved.

Long-term adherence was attributed to immediate advantages to the nurses involved 

of applying the guideline. This confirms the finding of a previous study in primary and 

acute care trusts in the United Kingdom, where long-term adherence was achieved 

when practitioners and managers saw immediate advantages to adoption to pieces of 

guidance.29 Clinicians stated that patient-oriented advantages of guideline adherence, 

such as decreased mortality and morbidity due to cardiac events, were major stimulators 

for long-term adherence to ischemic heart disease guidelines.30 Eventually, the perceived 

benefits of adhering to a guideline must outweigh its barriers, as was found with the 

implementation of guidelines of hand hygiene in health care.31 

Adherence to the BTG was found to be troublesome in the long run. Our adherence 

measurement revealed that, although the guideline discourages routine postoperative 

body temperature measurements, in current clinical practice body temperature should 

nevertheless be measured according to the guideline in a considerable number of cases. 

This might be explained by changes in patient characteristics over the years. When 

preoperative and postoperative infections are more prevalent, the number of body 

temperature measurements that should be taken increases, particularly because these 

patients will stay longer on the surgical ward. 

Some patient groups, like pancreatic cancer patients, are admitted to our surgical 

wards in considerably large numbers nowadays. However, they were not represented in 

the diagnostic study on which the guideline was based at that time.21 It was uncertain 

for surgeons and nurses involved whether these severely ill patients fitted the guideline 

criteria for omitting routine body temperature measurements. This drawback of individual 

patients not meeting guideline criteria has been described more often. It may even have 

harmful effects. For example, patients’ lipid profile on admission for ischemic stroke was 

the least likely to be at guideline recommended levels for patients at the greatest risk of 

cardiovascular events.32 Moreover, female patients with acute coronary syndromes and 

extensive co morbidities were less likely to be treated with recommended acute therapies 

and recommended discharge therapies.33

Adherence to the BTG was also hampered because of misinterpretation: surgeons 

still tended to check body temperature when clinical signs or symptoms of a possible 

postoperative infection were observed, and nurses still believed body temperature to 

be an objective as well as a reliable measure to demonstrate or exclude a postoperative 

infection. A lack of self-efficacy or disbelief in the evidence base of the guideline could 
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underpin these findings,34;35 but these possible barriers were neither confirmed in the 

focus groups for nurses nor in the questionnaires for clinicians.

Social interaction between the healthcare professionals involved appeared to influence 

long-term adherence in both a positive and a negative way. With respect to the FBG, 

nurses and oncologists acted unanimously which was thought to enhance adherence. In 

several previous studies peer support, teamwork and leadership support have shown to 

be important to the implementation of other guidelines.15;36;37 In the opposite direction 

opinions differed on the BTG within the nursing teams and medical staff, as well as 

between these disciplines, which was thought to hinder long-term adherence.

Some potential limitations of this study should be discussed. We focused on only two 

guidelines within a single hospital setting, which inevitably limits the external validity of 

our findings. Secondly, we limited our study to individual opinions of nurses and clinicians. 

This means that we could not find a causal relation between guideline characteristics or 

system characteristics and long-term guideline adherence. However, by adding a qualitative 

approach to a quantitative measurement, we have gathered some signs that may be worth 

further study regarding their potential to influence long-term guideline adherence in the 

hospital setting.38;39

In conclusion, to secure long-term hospital guideline adherence, guidelines are preferably 

comprehensive in being applicable to the majority of the patients aimed at, and being 

applicable to the most common clinical situations. All health care professionals involved 

should be aware of its immediate benefits to themselves or to their patients. Adherence 

to guidelines should be monitored repeatedly. If adherence rates appear to diminish over 

time, we suggest that barriers to guideline adherence should be explored both among 

the individual healthcare professionals involved as well as regarding the characteristics 

of the hospital setting. In a post-initial miniature implementation strategy we suggest  

interventions should be tailored to the newly revealed barriers and direct advantages of 

applying the guideline should be emphasized to the health care professionals involved. 

Adherence to hospital guidelines after the active and successful initial implementation 

phase cannot be taken for granted.
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Appendix 1. Oncologists’ guideline adherence: questions derived from the nurses’ focus groups

Fluid balance guideline adherence: questions for oncologists % (n)

1. To detect fluid overload in patients with intravenous hyperhydration during nephrotoxic chemotherapy,       
I want to know: 

a. fluid balance every 8 hours 12% (3)

b. body weight every 8 hours 72% (18)

c. fluid balance and body weight every 8 hours 16% (4)

d. otherwise 0% (0)

2. When I ask for a fluid balance, this is because:

a. I do it out of routine 24% (6)

b. my colleagues expect me to do so 8% (2)

c. the nurses hand me the fluid balance 12% (3)

d. I never ask for a fluid balance 44% (11)

3. Are you aware of the guideline regarding the omission of fluid balances to detect fluid overload?

a. Yes, and I adhere to the guideline 28% (7)

b. Yes, but I do not adhere to the guideline 0% (0)

c. Yes, but I am not aware of the exact content of the guideline 24% (6)

d. No, I am not aware of this guideline at all 44% (11)

4. Do your patients fit this guideline?

a. Yes, most of them do 80% (20)

b. No, it is impossible to weigh most patients 4% (1)

c. No, I want to have the fluid balance monitored of a considerable number of patients for 
other reasons than to detect fluid overload from hyperhydration

4% (1)

5. Do you feel that the evidence base of this guideline is sufficient to apply the guideline? 

a. Yes, sufficient to apply the guideline 32%  (8)

b. More research is needed before I am willing to apply the guideline 0% (0)

c. No, the evidence base is insufficient 0%   (0)

d. Not applicable, I am not aware of the evidence or the guideline 64% (16)

6. Are you confident in detecting fluid overload without knowing fluid balance?

a. Yes, weighing patients is sufficient to detect fluid overload 80% (20)

b. No, balances are unreliable 0% (0)

c. No, I do not trust the nurses 0% (0)

d. No, I want a fluid balance to be monitored to be sure that I will not miss out on fluid 
overload

16% (4)
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Appendix 2. Surgeons’ guideline adherence: questions derived from the nurses’ focus groups

Body temperature guideline adherence: questions for surgeons % (n)

1. To detect a postoperative infection in a non-infected postoperative patient, I want to know body 
temperature: 

a. on a daily basis 23% (7)

b. when signs or symptoms of an infection occur 67% (20)

c. only in seriously ill patients 3% (1)

d. never 3% (1)

2. When I ask to measure body temperature in a non-infected patient, this is because: 

a. I do it out of routine 40% (12)

b. my colleagues expect me to do so 10% (3)

c. the nurses tell me the body temperature 20% (6)

d. I never ask for a body temperature 30% (9)

3. Are you aware of the guideline regarding the omission of routine body temperature measurements to detect 
postoperative infections?

a. Yes, and I adhere to the guideline 23% (7)

b. Yes, but I do not adhere to the guideline 23% (7)

c. Yes, but I am not aware of the exact content of the guideline 33% (10)

d. No, I am not aware of this guideline at all 20% (6)

4. Do your patients fit this guideline?

a. Yes, most of them do 77% (23)

b. No, a considerable number of patients have a preoperative infection 0% (0)

c. No, a considerable number of patients develop a postoperative infection 17% (5)

5. Do you feel that the evidence base of this guideline is sufficient to apply the guideline?

a. Yes, sufficient to apply the guideline 37% (11)

b. More research is needed before I am willing to apply the guideline 17% (5)

c. No, the evidence base is insufficient 7% (2)

d. Not applicable, I am not aware of the evidence or the guideline 37% (11)

6. Are you confident in detecting a postoperative infection without knowing body temperature?

a. Yes, routine body temperature measurement is not needed to detect a postoperative 
infection

50% (15)

b. No, when I suspect a postoperative infection I want the body temperature to be measured 47% (14)

c. No, I always want to have the body temperature measured, to be sure that I will not miss 
out on a postoperative infection

3% (1)

7. Do you trust nurses in their clinical judgment to notice significant signs and symptoms of a postoperative 
infection?

a. Yes 33% (10)

b. No 67% (20)
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ABSTRACT 
Background: Adjuvant therapy aims to prevent outgrowth of residual disease but can 

induce serious side-effects. Weighing conflicting treatment effects and communicating 

this information with patients is not elementary. 

Aim: This study presents a scheme balancing benefit and harm of adjuvant therapy versus 

no adjuvant therapy. It is illustrated by the available evidence on adjuvant pelvic external 

beam radiotherapy (RT) for intermediate risk stage I endometrial carcinoma patients.

Methods: The scheme comprises five outcome possibilities of adjuvant therapy: patients 

who benefit from adjuvant therapy (some at the cost of complications) versus those who 

neither benefit nor contract complications, those who do not benefit but contract severe 

complications, or those who die. Using absolute risk differences, a fictive cohort of 1,000 

patients receiving adjuvant RT is categorized. 

Results: Three large randomized clinical trials were included. Recurrences will be prevented 

by adjuvant RT in 60 patients, a majority of 908 patients will neither benefit nor suffer 

severe radiation-induced harm but 28 patients will suffer severe complications due to 

adjuvant RT and an expected 4 patients will die.

Conclusion: This scheme readily summarises the different possible treatment outcomes 

and can be of practical value for clinicians and patients in decision making about adjuvant 

therapies.
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INTRODUCTION
Adjuvant therapy aims to prevent outgrowth of residual disease after surgical removal of 

a malignancy in order to improve disease-specific and overall survival. However, adjuvant 

therapy can induce serious side-effects as well. Therefore, the benefit of adjuvant therapy 

in terms of a reduced risk of recurrence needs to be weighed carefully against the risk of 

therapy-induced harm, before a decision is made. 

Particularly when the effect of available treatment options is ambiguous or equal, patient 

preferences can play a crucial role in decision making. In a recent study by Pieterse et al., 

the deciding benefit to choose for neoadjuvant radiotherapy (RT) and the importance of 

different treatment outcomes was found to vary widely among rectal cancer patients as 

well as between oncologists and patients.1 Moreover, oncology patients were found to 

be more than willing to participate in decision making after being thoroughly informed.2 

Clinicians should therefore adequately inform their patients about the risks and benefits of 

adjuvant therapy, and elicit patient preferences regarding treatment outcomes.

It is not elementary to weigh conflicting treatment effects and to communicate this 

information with patients. Parameters such as number needed to treat (NNT) and number 

needed to harm (NNH) have been proposed to give the clinician some direction of the 

benefit and harm of adjuvant therapies. However, they often over-simplify the consequences 

of a treatment.3;4 For example, NNT does not differentiate between patients in whom a 

recurrence is prevented without suffering side-effects, or patients who are spared from a 

recurrence but who do suffer serious side-effects. Thus, these rather intangible numbers 

cannot express how many patients will benefit or suffer from the adjuvant therapy. 

In intermediate risk stage I endometrial carcinoma for instance, adjuvant pelvic external 

beam RT is presently the acknowledged treatment to reduce the risk of outgrowth of 

residual disease in the pelvis.5-7 In a recent meta-analysis the benefits of adjuvant RT were 

reviewed. In the subgroup of intermediate risk patients, a statistically significant reduction 

of local recurrences was observed when adjuvant RT was applied compared to no adjuvant 

therapy following surgery (NNT 16.7 women; 95% confidence interval[CI] 12.5 to 25.0). 

However, this advantage did not result in a better overall or endometrial carcinoma-related 

survival for these patients.8 No clear recommendations for clinical practice were given 

based on these results.

A plain scheme presenting (the risk of) all possible outcomes of adjuvant therapy could 

provide more insight for clinicians as well as for patients. Such a tool has been designed 

previously with respect to neoadjuvant RT for resectable rectal carcinomas.9 Yet, this has 

not been recognized as a useful tool to facilitate clinician-patient communication when 

vacillating about the decision for (neo)adjuvant cancer therapy. 

The aim of this study is to present a scheme balancing the benefit and harm of adjuvant 

therapy versus no adjuvant therapy, illustrated by the available evidence on adjuvant pelvic 

external beam RT for intermediate risk stage I endometrial carcinoma patients. 
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METHODS 
The scheme comprises five outcome possibilities of adjuvant therapy: ranging from patients 

experiencing full benefit without any harm to patients experiencing full harm, i.e. death 

from adjuvant therapy (Table 1). To present these different outcome possibilities in natural 

frequencies is not yet very common, but helpful.10 Therefore, evidence on the beneficial 

and harmful effects of adjuvant RT was needed to enter data into the scheme.

All available relevant evidence was searched in PubMed and studies were included if 

they comprised (1) randomized clinical trials (RCTs), (2) comparing adjuvant pelvic external 

beam RT following surgery versus surgery alone, (3) in women with stage 1 intermediate 

risk endometrial carcinoma. Local recurrences and RT-induced harm had to be one of the 

clinical endpoints measured. 

Table 1. Five groups of possible outcomes after ajduvant RT

Group Definition in this analysis Equation

1: Full benefit, no harm Women in whom RT prevented the development 
of a local recurrence and who do not suffer from 
morbidity due to RT.

ARR X (1- ARImorbidity)

2: Benefit with harm Women in whom RT prevented the development 
of a local recurrence, but suffer from morbidity 
induced by RT.

ARR X ARImorbidity

3: Neither benefit nor harm Women in whom RT did not prevent a local 
recurrence, but do not suffer from RT-related 
morbidity.

(1-ARR) X (1-(ARImorbidity+ 
ARImortality))

4: No benefit but harm Women in whom RT did not a prevent local 
recurrence, and suffer from morbidity due to RT.

(1-ARR) X ARImorbidity

5: Full harm Women who die as a result of RT. ARImortality

RT:  radiotherapy
ARR: absolute risk reduction in the development of local recurrences 
ARImorbidity:  absolute risk increase in radiation-induced morbidity
ARImortality: absolute risk increase in radiation-induced mortality 

The extent of benefit and harm in the included studies was determined by means of 

the absolute risk reduction (ARR) and absolute risk increase (ARI).11;12 Treatment benefit 

can be expressed as an ARR. This expresses the absolute additional beneficial effect of 

adjuvant therapy over no adjuvant treatment and is equal to the difference between 

control event rate and experimental event rate found in RCTs (ARR = event rate control 

group – event rate intervention group). The ARR can also be calculated as the reciprocal 

of the NNT, which is commonly used to express the number of patients that needs to be 

treated to gain one additional beneficial outcome. For instance, a NNT of 5 corresponds 

to an ARR of 1/5= 0.2. 

Although survival is considered to be the ultimate primary outcome in oncology trials, 

the available RCTs considering adjuvant RT in stage I intermediate risk endometrial cancer 
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patients have shown neither overall survival benefit nor endometrial-carcinoma related 

survival advantage. Hence, in this analysis we chose local recurrence rate (ARRlocal recurrence) 

as primary outcome parameter. Preventing local recurrences is relevant if it increases the 

rate of cancers cured and if it avoids the women’s mental and physical morbidity of the 

additional diagnosis and treatment.13

The ARI is a measure for treatment-induced harm. It is defined by the absolute 

difference in complication rates between two treatment modalities (ARI = complication 

rate intervention group – complication rate control group). The ARI can also be calculated 

as the reciprocal of the number needed to harm (NNH), which is used to express the 

number of patients that has to undergo treatment to induce one additional harmful event. 

In this analysis, the ARI was the difference between the complication rates of women with 

and without adjuvant RT. Complication rates involved morbidity and mortality, resulting in 

ARImorbidity and ARImortality. 

Whereas mortality is a clear-cut endpoint, morbidity may be subject to discussion 

regarding the level of severity. In this analysis only severe grade 3 complications, according 

to the French-Italian glossary, were taken into account,14 because the severity of these 

complications could cause women to reconsider their decision about having adjuvant RT. 

Grade 3 complications are life-threatening per se or due to the treatment required or due 

to any permanent and severe tissue and/or organ damage (for example stenosis, bleeding, 

or fistulas of the intestines or of the urinary tract). Grade 4 complications are deaths due 

to a complication of the treatment of cancer, comprising ARImortality.

From the included studies the reported number of study participants in the radiotherapy 

and control groups, number of local recurrences, severe complications, and deaths due to 

adjuvant RT were extracted (Table 2). These were combined into an overall ARR, overall 

ARI for morbidity, and overall ARI for mortality. A 95% confidence interval was determined 

to provide an estimate of the precision of the ARR and ARIs. 

Subsequently, patients receiving adjuvant RT were divided into five outcome groups 

based on the benefit and harm the therapy may induce. Because using absolute numbers 

and stating the reference class is likely to improve the understanding of risks and benefits,15 

this is illustrated in a fictive cohort of 1,000 women receiving adjuvant RT. Note that the 

‘benefit’ in this analysis is about the difference in local recurrence rates between the two 

treatment modalities, while ‘harm’ in this scheme concerns the difference in complication 

rates. Table 1 gives the equations to calculate each of the five groups.16; 17

RESULTS
Six RCTs, studying adjuvant pelvic external beam RT versus no adjuvant therapy in early 

stage endometrial carcinoma, were identified.13;18-22 One RCT was excluded because the 

control group underwent another adjuvant intervention instead of no intervention.18 The 

clinical trial of Weigensberg 1984 focussed on preoperative RT.21 The study of Soderini 
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2003 (published as an abstract only) did not report radiation-induced harm, and was 

therefore also excluded from analysis.20 

Three large RCTs remained: the Post Operative Radiation Therapy in Endometrial 

Carcinoma-1 study from Creutzberg (PORTEC-1), the Gynecologic Oncology Group 

99 study from Keys (GOG 99), and A Study in the Treatment of  Endometrial Cancer/

EN.5 study from the ASTEC/EN.5 writing committee 2008 (ASTEC/EN.5).13;19;22 They 

comprised 2011 women and relevant data on benefit and harm in the intervention and 

control groups could be extracted (Table 2). 

All studies were of a randomized design, compared the same interventions (adjuvant 

pelvic external beam RT versus no adjuvant therapy) and reported the required 

outcome measures (local recurrence rate and treatment-induced harm) on similar 

patients (intermediate risk stage I endometrial cancer patients). In the ASTEC/EN.5 trial, 

brachytherapy was also allowed if the centre’s policy was to offer it to all International 

Federation of Gynecology and Obstetrics (FIGO) stage I or IIA women irrespective 

of radiotherapy allocation. Similar proportions of women in the radiotherapy group as 

well as the control group received brachytherapy (52% and 51% respectively). Providing 

brachytherapy might lead to an underestimation of the beneficial effect of adjuvant 

external RT and an overestimation of the risk of complications of adjuvant RT for stage I 

intermediate risk endometrial cancer patients. However, sensitivity analyses showed that 

the numbers in the model hardly changed when only the PORTEC-1 and GOG 99 trials 

Table 2. Results of the included trials and overall risk differences

n Local recurrences 
(%)

Severe morbidity 
(%)

Mortality 
(%)

PORTEC-1 

  Radiotherapy 354 11 (0.03) 6 (0.02) 1 (0.003)

  Control 360 40 (0.11) 1 (0.003) 0 (0.00)

GOG 99 

  Radiotherapy 190 3 (0.02) 9 (0.05) 2 (0.01)

  Control 202 18 (0.09) 1 (0.005) 0 (0.00)

ASTEC/EN.5 

  Radiotherapy 452 13 (0.03) 34 (0.08) 1 (0.002)

  Control 453 29 (0.06) 15 (0.03) 0 (0.00)

Overall

  Radiotherapy 996 27 (0.03) 49 (0.05) 4 (0.004)

  Control 1015 87 (0.09) 17 (0.02) 0 (0.000)

Risk Difference 
(95% CI)

2011 ARR: 
0.06 (0.04-0.08)

ARImorbidity : 
0.03 (0.02-0.05)

ARImortality: 
0.004 (0.000-0.008)

ARR: absolute risk reduction in the development of local recurrences 
ARImorbidity: absolute risk increase in radiation-induced morbidity
ARImortality: absolute risk increase in radiation-induced mortality
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were taken into account (ARR 0.09, ARImorbidity 0.04, and ARImortality 0.005). All in all, we 

decided that the data of these three studies could be used to calculate an overall ARR and 

ARI to complete our scheme. 

Subsequently, the overall ARR and ARIs were combined by means of the equations in 

Table 1 to compose the five possible outcome groups. This is illustrated in a fictive cohort 

of 1,000 women receiving adjuvant RT for their stage 1 intermediate risk endometrial 

carcinoma (Figure 1). This shows that from a putative 1,000 patients, adjuvant RT will 

prevent recurrences in 60 patients (group 1 and 2), a majority of 908 patients will neither 

benefit nor suffer severe radiation-induced harm (group 3), but 28 patients will suffer 

severe complications due to adjuvant RT (group 4), and an expected 4 patients will die 

(group 5).

DISCUSSION
In this study a scheme is presented to balance the benefit and harm of adjuvant therapy 

versus no adjuvant therapy. To exemplify this scheme, we utilized the data on adjuvant 

pelvic external beam RT for intermediate risk stage I endometrial carcinoma patients. The 

scheme readily provides insight in the proportion of patients that will benefit from adjuvant 

therapy (some at the cost of complications) versus those that neither benefit nor contract 

complications, and those that do not benefit from adjuvant therapy but do contract severe 

complications, or even die.

Patients receiving adjuvant RT

1. Full benefit, no harm:

Patients in whom RT 
prevented the development of 
a local recurrence and who 
do not suffer from severe 
complications due to RT

5. Full harm:

Patients who die as 
a result of RT 

2. Benefit with harm:

Patients in whom RT 
prevented the development 
of a local recurrence, but 
suffer from severe 
complications

3. Neither benefit nor harm:

Patients in whom RT neither 
prevented a local recurrence, 
nor induced severe 
complications

4. No benefit, but harm:

Patients in whom RT did 
not a prevent local 
recurrence, and suffer from 
severe complications due 
to RT

Beneficial: local reccurence prevented by RT* Not beneficial: local recurrence not prevented by RT*

1000

60

58 2 908 4

940

28

Figure 1 Benefit and harm for a fictive cohort of 1,000 irradiated patients in which adjuvant RT is compared 
to no adjuvant treatment.
* Note, that this figure displays the differences between adjuvant RT and no adjuvant therapy rather than 
absolute frequencies, i.e. the additional benefit in terms of local recurrences as prevented by adjuvant RT and 
the additional harm in terms of severe complications and deaths as induced by adjuvant RT.
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It may be hard to imagine that providing an adjuvant therapy does not necessarily 

lead to the intended effect and can even harm our patients. However, as complications 

might harm patients who do not have any benefit from adjuvant therapy, we advocate 

the evidence as presented in this scheme to be communicated to them. This will enable 

patients to determine their preference regarding adjuvant therapy based on comprehensive 

information, which ultimately facilitates shared decision making.23;24

In our example of intermediate risk stage I endometrial carcinoma patients, here is 

what one could communicate about adjuvant RT based on the insight provided by the 

completed scheme. The patient should firstly be informed about the risk of developing 

a local recurrence, i.e. about 10% according to our included studies. Providing adjuvant 

RT will not improve the patient’s chances of survival, but does decrease the risk of 

developing a local recurrence. Along with communicating the probability of developing 

a local recurrence, one should try and explain to the patient what it is like to experience 

this. Subsequently, our scheme may be used by clinicians to explain that in a group of 

1,000 patients like them, if they would undergo postoperative RT, the majority (908) will 

neither benefit from RT in terms of prevented local recurrences, nor suffer from severe 

complications. The physical and mental discomfort of a local recurrence will be prevented 

in 60 patients whereas serious, sometimes even life-threatening complications from RT will 

occur in 28 patients, and an expected 4 patients will die. An explanation of what it would 

be for the patient to experience severe complications is needed, and it should be stressed 

that severe complications are included in the scheme (because these complications could 

cause them to reconsider having RT or not), but moderate and mild complications are not.

By means of this scheme, benefit and harm of two adjuvant therapies, or an adjuvant 

therapy versus no adjuvant treatment, can be balanced. Although this provides a convenient 

and orderly overview, the scheme is of less value in case more adjuvant therapies are 

available. For example, for stage I intermediate risk endometrial cancer patients vaginal 

intracavitary brachytherapy is currently hypothesized to be superior to external RT in 

terms of morbidity and mortality due to its local rather than regional effect.25 These two 

adjuvant therapies could be compared in a scheme as presented in this paper, however the 

option of providing no adjuvant treatment cannot be incorporated in the same scheme. 

This leads to three separate schemes comparing: (1) external beam RT versus no adjuvant 

therapy, (2) brachytherapy versus no adjuvant therapy and (3) external beam RT versus 

brachytherapy, which is far too complicated to gain a view of the situation.

 As the development of local recurrences is nowadays considered to be the primary 

endpoint in studies of adjuvant RT, we chose local recurrence rate as the primary 

endpoint in our scheme as well. However, we realize this is an intermediate endpoint as 

it does not include subsequent benefit and harm of therapy after the development of a 

recurrence. Salvage therapy includes surgery, external beam RT and intracavitary RT, and is 

experienced as physically extremely uncomfortable and mentally very stressful, causing a 

substantial decrease in quality of life. Survival after relapse is significantly better in patients 
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who have not received adjuvant RT yet than in those who already did (3-year survival 

51% versus 19% (p= 0.004)),26 However, this does not lead to a better overall survival in 

patients without adjuvant RT. In the scheme presented it was impossible to incorporate 

the morbidity and mortality of treating a local recurrence by means of salvage therapy, 

although it is likely that the clinical bottom line would hardly change due to the great share 

of patients receiving neither benefit nor harm from adjuvant RT. When deciding about 

adjuvant RT, patients should therefore also be informed about the procedure of salvage 

therapy and the differences in survival after relapse.

The scheme as presented in this paper readily summarises the different possible treatment 

outcomes and can be of practical value for clinicians as well as for patients in (shared) 

decision making about adjuvant therapies. Moreover, it can be, and has already been in a 

few instances, generalized towards other interventions in other medical specialties, when 

pros and cons need to be weighed in order to make a treatment decision. Future research 

should reveal if clinicians as well as patients evaluate this scheme as a valuable tool to 

balance benefit and harm and whether it affects their final treatment decision.
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ABSTRACT
Objective: To summarize the evidence available on the effects of decision aids in surgery.

Summary Background Data: When consenting to treatment, few patients adequately 

understand their treatment options. In order to help patients make deliberate treatment 

choices, decision aids provide evidence-based information on the disease, treatment 

options and their associated benefits and harms. Although decision aids are not designed 

to direct patients towards a particular treatment option, it is possible that their introduction 

will change the proportion of patients that opt for surgery.

Methods: We searched electronic databases for studies that evaluated a decision aid in 

patients offered both surgery and alternative treatment options, regarding the effect on 

the actual treatment choices made. In addition, we documented effects on knowledge, 

decisional conflict, anxiety, quality of life, patient involvement, satisfaction, mortality, 

morbidity and costs.

Results: Seventeen studies were included. Overall methodological study quality was good.

Patients in the decision aid group less often chose to undergo invasive treatment (RR 0.80;

95% CI 0.67 to 0.95), had more knowledge about treatment options (MD 8.99; 95% CI 

3.20 to 14.78), and experienced less decisional conflict (MD -5.04; 95%CI -7.10 to -2.99). 

Levels of anxiety and quality of life were similar.

Conclusions: Offering a decision aid increases the number of patients who prefer 

conservative or less invasive treatment options. As decision aids improve patient knowledge 

and lower decisional conflict without raising anxiety levels, they have a place in surgery to 

help surgeons and patients achieve well-considered and shared treatment decisions.
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INTRODUCTION
Patients’ treatment preferences should guide management decisions, especially where 

multiple treatment options exist, or if outcomes are uncertain. To involve  their preferences 

in decision making, patients need to be fully informed about the treatment options 

available and their possible outcomes.1-3 However, in daily practice surgeons often only 

have limited time to discuss this complex matter properly with patients.4-8 Information is 

often concentrated on the proposed treatment option, while alternative treatment options 

are not always mentioned.9,10 As a result, when consenting to treatment only a minority 

of patients adequately understand their treatment options and the associated risks and 

benefits .9,11 

Decision aids used in addition to regular patient-surgeon communication, may help 

compensate for these limitations by providing information and involving the patient. 

Decision aids provide evidence-based information on the disease, treatment options and 

their associated benefits, harms, and scientific uncertainties. In this way, they can be of 

help in allowing patients to make careful treatment choices.12 A systematic review of 86 

studies on decision aids for general medical treatment and screening decisions found that 

patients who used a decision aid had greater knowledge and less decisional conflict, and 

were more actively involved in the process of decision making.13  

The decision to undergo surgery is different from other decisions about health care in 

that it can lead to a single, irreversible intervention that can bring immediate and severe 

harm. This contrasts with the decision to start medication which can usually be reversed at 

any time. The radical nature of surgical treatment means that the effects of decision aids 

in surgery may differ from those described in other medical specialties. 

Although decision aids are not designed to direct patients towards a particular 

treatment option, disclosing the range of surgical risks in detail may encourage patients 

to opt for non-surgical treatment or a less invasive surgical technique. On the other hand, 

emphasizing long term outcomes can invite patients to focus more on the ultimate benefits 

when weighing these against the potential harms. 

The objective of this systematic review was to summarize the evidence on the effects 

of decision aids in patients facing a decision about surgical treatment, reflected in actual 

treatment choices. In addition, we summarized effects on affective, cognitive and clinical 

patient outcomes, and costs.

METHODS

Literature search

We searched MEDLINE via PubMed, Embase, Cochrane Central Register of Controlled 

Trials, Psycinfo and Cinahl for studies on decision aids in patients facing general surgical 
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treatment. Sources were searched up to November 2011. Key words used were: [Surgical 

procedures, operative (Mesh) OR surgery OR surgical] AND [Patient participation (Mesh) 

OR decision aid* OR decision support*]. The full search strategy is presented in Appendix 

1. To identify additional studies the references of all eligible studies were evaluated. The 

International Clinical Trials Registry Platform of the World Health Organization was also 

searched for ongoing trials involving decision aids. 

Inclusion and exclusion criteria 

Studies were eligible if they had a controlled comparative study design and evaluated a 

decision aid for patients facing a choice between surgery and one or more alternative 

management options. The minimum requirement of the decision aid was to provide 

information on treatment options and their possible outcomes in relation to the patient’s 

health status. They also had to contain explicit or implicit methods to help patients 

clarify their own values regarding treatment options before making a decision.12 Studies 

concerning obstetric surgery, ENT surgery, ophthalmologic surgery and dental surgery 

were excluded. Studies on patient education programs not geared to a specific treatment 

decision, and studies considering hypothetical treatment choices were also excluded. 

There were no language restrictions. 

Two reviewers independently identified potentially eligible studies in the search results 

from titles and abstracts. Full papers of potentially eligible studies were then obtained. 

Decisions about eligibility were made by two reviewers who read the complete study 

reports. If there was disagreement between the reviewers, the judgment of a third 

reviewer was decisive.

Quality assessment

The methodological quality of the studies included was assessed by means of the Cochrane 

Collaboration’s Tool for Assessing Risk of Bias,14 again independently by two investigators.

Data extraction

Data were extracted using a predesigned form. We collected data on first author, year 

of publication, study design (randomized or controlled trial), types of treatment option 

available to the participants, decision aid content, timing and mode of delivery, number 

of participants in each group (decision aid and no decision aid groups), and inclusion and 

exclusion criteria. Outcome measures recorded were proportion of patients choosing 

surgery, and any summary statistics on knowledge, decisional conflict, anxiety, quality 

of life, patient involvement, satisfaction, mortality, morbidity and costs. Authors were 

contacted to obtain any information missing from the trial report. A single reviewer 

extracted all data, while a second reviewer independently checked the completed data 

extraction forms for accuracy and completeness.
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Statistical analysis

Effects on choices for surgery were summarized as risk ratios, comparing the proportion 

of patients opting for surgery in those who had been allocated to the decision aid with 

those allocated to care as usual. Mean difference (MD) was used for continuous variables 

to summarize the effect of the decision aid on the additional outcome measures in an 

inverse variance model. 

Data were processed and analyzed using Review Manager 5.0 (Copenhagen: The 

Nordic Cochrane Centre, The Cochrane Collaboration, 2011). Summary estimates of the 

effects of decision aids were calculated with 95% confidence intervals. A fixed effects 

approach in an inverse variance model was used if the study interventions and outcomes 

were judged to be homogeneous.15 Statistical heterogeneity was evaluated by calculating 

the I2 statistic. If I2 exceeded 50%, a random-effects Mantel-Haenszel model was used 

for the meta-analysis.16 This report was prepared using the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines.17

RESULTS 

Results of the literature search 

A total of 1086 potentially eligible papers were identified in the literature search. After 

reviewing titles and abstracts, 43 full-text papers were retrieved. After reading the 

complete study report, 26 papers had to be excluded: 16 for reporting on an intervention 

not meeting our decision aid criteria, 6 for being a non-controlled study, 2 for not having 

Figure 1. Identification of eligible studies

Potentially eligible studies identified and 
screened for retrieval

n = 1086

Studies retrieved for more detailed evaluation
n = 43

Studies excluded n = 1043

- Not relevant n = 1005
- Not meeting decision aid criteria n=24
- No controlled study design n=6
- No general surgery n=5
- Decision about surgery already made n=3

Potentially appropriate studies to be included 
in the analysis

n = 17

Studies excluded n = 26

- Not meeting decision aid criteria n=16
- No controlled study design n=6
- Decision aid not primary focus of research n=2 
- No general surgery n=1
- Hypothetical treatment choice n=1

Potentially eligible studies identified and 
screened for retrieval

n = 1086

Studies retrieved for more detailed evaluation
n = 43

Studies excluded n = 1043

- Not relevant n=1005
- Not meeting decision aid criteria n=24
- No controlled study design n=6
- No general surgery n=5
- Decision about surgery already made n=3

Potentially appropriate studies to be included 
in the analysis

n = 17

-
-
-
-
-
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the decision aid as the primary focus of research, one article for not including general 

surgery, and one article reporting on a hypothetical treatment choice. A total of 17 studies 

were included for data extraction and meta-analysis (Figure 1).

Characteristics of studies included 

Fifteen randomized clinical trials, one cluster randomized trial and one of quasi-experimental, 

longitudinal, pre-test post-test design were included. Decision aids used in lower back 

problems, abdominal aortic aneurysm, prostate cancer, early stage breast cancer, cystic 

fibrosis, in BRCA 1/2 mutation carriers, in women with heavy menstruation, and in patients 

meeting criteria for bariatric surgery were studied. Details of participants’ treatment 

options are given in Table 1. 

Decision aids were offered by means of interactive computer programs, booklets, videos 

with linear booklets, decision boards and patient interviews. Decision aid utilization was 

Table 1. Characteristics of included studies

Treatment options

First Author Year Participants Invasive Conservative/Less invasive

Street34 1995 stage I or II breast cancer mastectomy lumpectomy plus radiotherapy

Deyo19 2000 lower back problems lumbar spine surgery no surgery

Goel32 2001 stage I or II breast cancer mastectomy breast conserving therapy

Molenaar28 2001 stage I or II breast cancer mastectomy breast conserving therapy 

Phelan20 2001 lower back problems lumbar spine surgery no surgery 

Kennedy18 2002 uncomplicated menorrhagia hysterectomy reassurance, drugs

Auvinen27 2004 prostate cancer prostatectomy watchful waiting, drugs, 
radiotherapy

van Roosmalen23 2004 deleterious BRCA1/2 
mutation

prophylactic mastectomy intensive screening

Vuorma31 2004 heavy menstruation hysterectomy active observation, drugs

Whelan25 2004 stage I or II breast cancer mastectomy lumpectomy plus radiation

Heller33 2008 candidates for breast 
reconstruction

breast reconstruction no breast reconstruction

Stiggelbout22 2008 asymptomatic abdominal 
aneurysm

elective aneurysm repair no follow-up, regular follow-up

Schwartz29 2009 positive BRCA1/2 gene test 
result

mastectomy enhanced surveillance

Vandemheen24 2009 cystic fibrosis lung transplantation usual care

Vodermaier30 2009 early stage breast cancer mastectomy breast conserving therapy + 
radiation

Jibaja-Weiss21 2010 early stage breast cancer in 
low health literate patients

mastectomy breast conserving therapy

Arterburn26 2011 meeting criteria for bariatric 
surgery

bariatric surgery drug treatment, diet/exercise 
program
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generally secured by providing the decision aids under supervision. In six studies, decision 

aids were sent to patients by mail.18,22,29,31-33 Patients in the control groups had received 

either care as usual or general patient education materials.

One trial compared three interventions,18 two of which were decision aids that met 

our criteria. For the purpose of this analysis, data were extracted from both intervention 

groups and each group was compared with half the sample size of the control group. One 

group of patients with low back problems was included in two studies.19,20 However, 

as each study focused on different outcome measures, data were extracted from both 

studies. 

Outcomes included in the meta-analysis were treatment chosen, knowledge of disease 

and treatment options, patient decisional conflict, anxiety, and quality of life.

Risk of bias in included studies

In general, the overall methodological study quality was good (Figure 2). Most studies 

had applied randomization and concealed allocation. Patients were not blinded, as this 

is inherent to the intervention evaluated. Blinding of the care providers was impossible in 

some studies,18,21-25 as they were involved in providing the decision aid. It was unclear if 

outcome assessors were blinded to the intervention. 

Figure 2. Risk of bias in included studies

0% 25% 50% 75% 100%

Free of selective reporting

Intention to treat analysis

Drop out rate described and acceptable

comparability at baseline

blinding outcome assessor

blinding care provider

blinding participant

allocation concealment

adequate sequence generation

Yes (low risk of bias) Unclear No (high risk of bias)

Effects of decision aids

Meta-analysis was carried out on the effects of decision aids on the treatment choices 

made, patient knowledge, decisional conflict, anxiety and quality of life. As I2 exceeded 

50% in the meta-analyses of final treatment choice and patient knowledge, random effect 

models were used. Fixed effects models were used to analyze decisional conflict, anxiety 

and quality of life.
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All treatment options were categorized as invasive versus less- invasive or conservative 

treatment, for example mastectomy versus breast-conserving therapy. Twelve studies 

reported on the treatment options chosen by patients and their surgeons.18,19,21-28,30,31 

A total of 473 out of 1451 patients (33%) who had used a decision aid chose to undergo 

the invasive treatment option, while 539 of 1223 patients (44%) in the control groups 

made the same decision, resulting in an absolute difference of 11%, and a risk ratio of 0.80 

(95% CI 0.67 to 0.95) (Figure 3).

Patients who used a decision aid scored 9 points better on the 100-points scale 

knowledge assessments than those who did not (MD 8.99; 95% CI 3.20 to 14.78) (Figure 

4).20,21,24-26,32-34 Two studies that could not be included in the meta-analysis also reported 

significant differences in patient knowledge in favor of the decision aid group (p-values 

given: <0.001).21,25 In another two studies, the knowledge test scores of patients who 

had been provided with a decision aid showed greater improvement over time.20,33

Figure 3. Effect of decision aids compared with general patient information on actual treatment choices 

Patients in the decision aid group experienced significantly less decisional conflict than 

those in the control group; the summary estimate of the difference was -5.04 points 

on the 100-point Decisional Conflict Scale, (95%CI -7.10 to -2.99) (Figure 4).24-26,30,32 

Schwartz et al. reported a significant effect over time on patient decisional conflict of 

providing a decision aid (p-value given: 0.03).29 In the study of Jibaja-Weiss et al., patients 

in the decision aid group reported less decisional conflict on the informed subscale only 

(p-value given: 0.007). No significant differences were observed in the other subscales of 

the Decisional Conflict Scale (p values given: >0.05).21 

Anxiety levels were similar in patients with or without the decision aid. The summary 

estimate of the difference in State Trait Anxiety Inventory scores was -0.62 points (95% CI 

-2.45 to 1.20).23,25,31,32 Heller et al. found a similar decline of anxiety levels over time in 

both randomization arms.33 Stiggelbout et al. reported insignificant differences in anxiety 
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Vandemheen 2009
Vodermaier 2009
Jibaja-Weiss 2010
Arterburn 2011

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.06; Chi² = 42.63, df = 12 (P < 0.0001); I² = 72%
Test for overall effect: Z = 2.56 (P = 0.01)

Events

44
23
40
40
60
98
6

17
25
60
2

26
32

473

Total

171
92

253
232
104
184
94
44
49
70
39
44
75

1451

Events

57
28
37
36
91
88
26
15
21
71
5

19
45

539

Total

173
88

122
122
106
179
107
43
48
78
41
39
77

1223

Weight

8.8%
6.6%
7.8%
7.8%

11.6%
11.2%
3.1%
5.5%
7.3%

12.5%
1.1%
7.6%
9.0%

100.0%

M-H, Random, 95% CI

0.78 [0.56, 1.09]
0.79 [0.49, 1.25]
0.52 [0.35, 0.77]
0.58 [0.39, 0.87]
0.67 [0.56, 0.81]
1.08 [0.89, 1.32]
0.26 [0.11, 0.61]
1.11 [0.64, 1.92]
1.17 [0.76, 1.78]
0.94 [0.84, 1.06]
0.42 [0.09, 2.04]
1.21 [0.81, 1.82]
0.73 [0.53, 1.01]

0.80 [0.67, 0.95]

Year

2000
2001
2002
2002
2004
2004
2004
2004
2008
2009
2009
2010
2011

Decision aid Control Risk Ratio Risk Ratio
M-H, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Less invasive treatment Invasive treatment



Patient decision aids in surgery

67

Chapter

5levels measured on the Hospital Anxiety and Depression Scale (MD -0.7; 95% CI -2.64 to 

1.24).22 

Four studies reported on quality of life by asking patients about their general health on 

a 100-point scale.22,23,28,31 There was no significant overall difference between patients 

who did and who did not use a decision aid (MD -0.82; 95% -3.80 to 2.15). Kennedy et 

al. reported no statistically significant differences in quality of life at any of the follow-up 

points.18

It was not possible to evaluate patient involvement as different measurement instruments 

had been applied, e.g. the Perceived Involvement in Care Scale and the Perceived Decision 

Control Scale. Other methods included asking patients if they had prepared questions at 

home or just asking them who had decided what treatment option to select. In all four 

studies patient involvement levels were similar in all patients.22,23,30,34

Nine of the 16 studies reported on patient satisfaction.18,19,21,25,28-31,33 Some, but 

not all, studies showed evidence of increased patient satisfaction with using the decision 

aid, but the nature of the satisfaction measure varied substantially between studies: 

satisfaction with information, with the decision made, with the decision-making process, 

with the surgeon or personnel, with involvement in decision making, with the outcome 

of treatment and general patient satisfaction were reported. In addition, different 

measurement instruments were used. 

Data on the mortality and morbidity of the interventions were not reported in any of 

the studies. In two studies, the total cost of menorrhagia and its treatment were reported 

to be lower in patients who used a decision aid than in patients who did not.18,31 The 

mean difference in cost could not be evaluated in our meta-analysis as the individual items 

I. Patient knowledge

II. Patient decisional conflict

I. Patient knowledge

II. Patient decisional conflict

Figure 4. Effect of decision aids on (I) patient knowledge of treatment options and outcomes and (II) decisional 
conflict
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of which costs were measured varied considerably between studies. However, differences 

of -$344 (95% CI -$370 to -$298) over one year up to -$1184 (95% CI -$2110 to -$684) over 

two years were reported.

DISCUSSION
In this systematic review we found that patients who used decision aids while considering 

surgical treatment were more knowledgeable about treatment options. They experienced 

less decisional conflict and their anxiety levels were similar to those of patients who received 

general patient information. Patients using decision aids more often chose conservative or 

less-invasive treatment options. 

Several potential limitations need to be addressed regarding this meta-analysis. We 

were not able to examine decision aids and information provided in the control arm. While 

decision aid content is bound by several quality requirements, general patient educational 

materials may well differ between medical centers, which could lead to additional variability 

in effect sizes when incorporating decision aids into outpatient care. 

Six of the 17 studies included in this meta-analysis concerned early stage breast cancer 

patients, which is one of the most appealing situations in which patient involvement 

is required and widely accepted. Although it concerns life-threatening disease, there is 

also time to think about the different options, and the disease as such does not affect 

patients’ cognitive abilities. In a sensitivity analysis we did not find any striking differences 

between the effects of decision aids on breast cancer surgery and those of other surgical 

disorders. More refined sensitivity analyses concerning other medical conditions could not 

be performed due to the small number of studies.

The use of decision aids in addition to regular surgeon-patient communication seems to 

engage patients in decision-making, as it affects the final choice of treatment. Although 

actual patient involvement was not measured in our review, Stacey et al found patients 

using decision aids were more actively involved in the process of decision making.13 As 

nowadays a large number of patients prefer to share decisions rather than leaving this 

up to their doctors, especially where invasive procedures are an option, this is clearly 

a desirable effect.35 However, so far, factors such as the hospital patients attended or 

treating surgeons appear to prevail in decisions to undergo elective surgery.36 With the 

help of decision aids every patient, irrespective of hospital or surgeon, can be provided 

with complete information on his or her disease and the treatment options available. In 

this way, decision aids may help to achieve the desired balance between the input of both 

surgeon and patient in the treatment decision-making process. 

The preference for less invasive or conservative treatment options is in line with 

studies of decision aids for non-surgical treatment, despite the more radical nature of the 

treatment under consideration. Uptake of anti-thrombotic warfarin therapy was seen to be 

reduced after patients with atrial fibrillation used a decision aid.37 In another study fewer 
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postmenopausal women decided to start hormone replacement therapy after using the 

decision aid.13  The effects we found on patient knowledge, decisional conflict and anxiety 

are consistent with those of decision aids in non-surgical studies.13,38,39 

Less uptake of surgical treatment is advantageous only if it reflects a patient’s 

willingness to undergo surgery weighed against his or her willingness to take the surgical 

risk.40 This means that the reasons why patients opt for conservative treatment are either 

the realization that their symptoms do not greatly restrict them, or because they are 

worried at the prospect of postoperative complications. Another context in which less 

uptake of surgical treatment may be beneficial, is if patients with a high risk of developing 

postoperative complications decline surgery after viewing a decision aid. This might 

actually lead to better surgical outcomes in the long run.41 Unfortunately, none of the 

studies found in this review provided useful data on these aspects.

In daily practice, decision aids are used for specific decisions in surgery. In situations such 

as acute appendicitis, it probably suffices to inform patients about their state of health, the 

appendectomy procedure and its inherent consequences, risks and benefits, and to ask for 

their informed consent. There is usually little doubt about the effects of appendectomy but 

in situations where the outcomes of management options are less clear,42 decision aids 

could support the decision making process by informing and involving the patient. Elective 

surgical repair of asymptomatic abdominal aortic aneurysms is an example of this.43 It is 

up to the surgeon to identify such situations of clinical uncertainty and to make sure that 

patient preferences are explored and incorporated in management decisions. 

The implementation of decision aids in surgery poses some challenges. First, there are 

the costs of development and dissemination of decision aids. Second, despite physicians’ 

stated intentions to adopt them, actual use of decision aids might not come off as they 

have been expected to prolong physician patient communication.44,45 Yet one could argue 

that when patients are informed about their condition and treatment options beforehand, 

consultation time might actually be reduced. Future research should aim at these aspects 

of cost effectiveness. Third, when considering to provide a decision aid, the surgeon has 

to evaluate if the patient understands the information provided in it;8,11 as some patients 

do not understand enough about their health to be able to make objective decisions, and 

such patients may be hard to identify.46 

This systematic review shows that using decision aids improves patient knowledge and 

lowers decisional conflict without raising anxiety. Using decision aids may increase the 

number of patients who prefer conservative or less invasive treatment options. Decision 

aids can help surgeons and patients to achieve well-considered and shared treatment 

decisions. 
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ABSTRACT 
Objectives: To explore what kind of information surgeons communicate with patients 

diagnosed with an abdominal aortic aneurysm, and if the information provided regarding 

the disorder and treatment options available complies with legal requirements.

Methods: Dutch vascular surgeons sound-recorded consultations with their patients. 

Recordings were scored using a checklist based on ethical considerations and five statutory 

categories of information on: (1) the disorder, (2) procedure and aim of surgery, (3) 

consequences and risks of surgery, (4) watchful observation and (5) individual prognosis 

regarding state of health. Each category was represented by several information items, 

which were scored dichotomously (“not mentioned” or “mentioned”). A category was 

considered sufficiently addressed if at least one of its items was mentioned.

Results: Thirty-five consultations were recorded (13 patients with an aneurysm diameter 

<5.5 cm, 22 with a diameter ≥5.5 cm). In a minority of recordings all five categories were 

addressed: 1/13; 8% and 9/22; 41%, respectively. None of the information items was 

discussed consistently in every recording. Although most patients were informed about 

the proposed treatment option (11/13; 85% and 19/22; 86%), the alternative treatment 

option was mentioned occasionally (4/13; 31% and 14/22; 64%). 

Conclusions: Patients with an abdominal aneurysm are informed inconsistently about 

their disorder and treatment options. Information is often less than legally required. This 

may hinder shared decision-making. 
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INTRODUCTION 
Key issues that need to be considered in decision-making on conservative or surgical 

treatment of abdominal aortic aneurysms are the risk of rupture in relation to the size 

of the aneurysm, and the increased surgical risk of patients in case of advanced age or 

serious cardiovascular co-morbidity.1-3 In this complex dilemma patient preferences need 

to be considered. Thus, patients need to be thoroughly informed to be able to weigh the 

pros and cons of the different options. 

Adequately informing patients regarding their state of health and the treatment options 

available is fuelled by an ethical imperative and required by European legislation.4 It helps 

patients to determine their preferred treatment and to give realistic informed consent. 

From a legal point of view, the information conveyed to the patient should include (1) an 

explanation of the disorder, (2) explanation of the therapeutic option(s), (3) the inherent 

consequences, risks, and benefits, and (4) how these relate to the individual state of 

health, supplemented with (5) a discussion of alternative treatments.4

Ethical questions recur about how much information the surgeon should disclose.5 A 

recent publication addresses what actually should constitute “informed consent” regarding 

the treatment of abdominal aortic aneurysms.6 Vascular surgeons agreed that the risk of 

mortality due to abdominal aneurysm repair should be disclosed. They could not agree on 

the disclosure of other complications of surgery and on what complication rates should 

be mentioned. In retrospect, some patients who had undergone abdominal aneurysm 

repair or had declined surgery reported to be unaware of their treatment options, and 

were inadequately informed before making the treatment decision.7 It is unknown what 

information is actually communicated to patients with an abdominal aneurysm in the 

consulting room and to what extent the standards of informed consent are met.

The aim of the present study was to explore if, and if so, what kind of information 

vascular surgeons communicate regarding the disorder and treatment options in patients 

with an abdominal aneurysm and whether this complies with legal requirements.

MATERIALS AND METHODS

Setting

In this prospective study, all vascular surgeons of a Dutch university clinic and four regional 

hospitals were asked to audiotape the consultations with their patients with an abdominal 

aneurysm at the outpatient clinic. Between June and September 2007, the surgeons were 

equipped with a tape recorder and instructed about its use and the supplemental patient 

information required for each recording. Realizing that one is recorded was not considered 

to influence the content of the consultation, because previous research has shown this 
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possible effect fades within a few minutes as the surgeon quickly returns to his or her 

standard communication routine.8 

All consecutive patients with an abdominal aneurysm visiting the surgical outpatient clinic 

to discuss or reconsider the course of their disorder and treatment strategy were eligible. 

Being (non-)suitable for surgical repair was considered to be unimportant, because all 

patients should be informed about their current state of health and the available treatment 

options. No exclusion criteria were applied, except for patient’s refusal of the consultation 

being recorded. Each patient gave verbal consent before starting the recording. The local 

medical ethics review board waived the need for approval of this study.

Checklist 

In order to determine if, and if so, what kind of information was given, a multidisciplinary 

team of vascular surgeons, medical psychologists, and clinical epidemiologists developed 

a checklist with items to be scored when the recording was replayed. This checklist was 

based on ethical considerations and European (as well as Dutch) law.4,9 Five categories 

are described in this law: (1) characteristics of the disorder; (2) the procedure and aim of 

therapy; (3) consequences and risks of therapy; (4) alternative treatment options; and (5) 

an individual prognosis regarding state of health. In the checklist, each of these broad 

categories was represented by a set of information items specific to the situation of 

abdominal aortic aneurysm. 

Since decision-making concerning preventive abdominal aneurysm surgery versus 

watchful observation is about choosing between two medically reasonable options, both 

of which might induce significant harm, patient preferences are to be included in this 

decision.10 Therefore, a sixth category including two items was added to the checklist. 

One item referred to whether the surgeon made a statement about the possibility for 

the patient to participate in decision-making; another item addressed whether patient 

preferences were explored (e.g., following a treatment proposal).11

Analyses

Initially, a preliminary analysis was performed to agree upon how certain items should be 

interpreted and coded. Subsequently, in order to assess inter-observer agreement, three 

raters (AK, AG, DU) independently replayed and coded the same four audiotapes. Kappa 

values were calculated as a chance-corrected measure of agreement.12 As substantial 

agreement between the raters was found (κ=0.68; 95% Confidence Interval: 0.58-0.79), 

a single rater (AK) subsequently coded all recordings. 

All items were scored either as “not mentioned” or “mentioned”. Scoring was performed 

liberally, i.e. if an item was mentioned only briefly (e.g. “the bigger the aneurysm, the 

greater the risk that something happens”) rather than explained properly (“the risk of 

aneurysm rupture increases when its diameter expands”), the item was registered as 

“mentioned”. In addition, if at least one item of a category was scored as “mentioned”, this 
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category was labelled as “addressed”. For each of the five coding categories we calculated 

the frequency of recordings in which this category was addressed. We also determined 

the number of statutory categories addressed for each recording. In theory, each category 

should have been “addressed” (i.e. at least one item of it mentioned) in each recording, 

regardless of the (non-)suitability for surgical repair.

The analyses were performed in two subgroups, determined by the patients’ aneurysm 

diameter: patients with an abdominal aneurysm smaller than 5.5 cm and those with an 

abdominal aneurysm of 5.5 cm or more. This was done because risk of rupture increases 

with a larger diameter and, in general, the diameter threshold for preventive surgery is 5.5 

cm. Therefore, the information given to patients with a larger aneurysm is more likely to be 

focused on a surgical rather than a conservative approach. 

Also, for each recording the patients’ sex, age, diameter of abdominal aneurysm, 

number of previous consultations, presence of co-morbidity and the length of the recording 

were registered. After checking for normal distribution, these details were displayed with 

their means and standard deviations (or medians and interquartile ranges when no normal 

distribution was present).

Data on information items communicated to patients were descriptively analysed and 

displayed as absolute numbers and percentages.

RESULTS
In total, 35 consultations, conducted by eleven vascular surgeons, were recorded. Patients 

and surgeons did not feel the recordings influenced their conversation. The characteristics 

of the patients and consultations recorded are shown in Table 1. Thirteen patients had 

an aneurysm diameter of less than 5.5 cm, and 22 patients had an aneurysm diameter 

of 5.5 cm or more. Patient characteristics were typical for the disorder and representative 

for patients with an abdominal aneurysm visiting outpatient clinics in the Netherlands, 

suggesting that there was no selective loss of patients. 

The five legally required information categories to be discussed about the disorder and 

treatment options were all addressed in one recording of a patient with an abdominal 

aneurysm of less than 5.5 cm (1/13: 8%) and 9 out of 22 consultations with patients with 

an abdominal aneurysm of 5.5 cm or more (41%, Table 2).

The individual information items that were communicated varied considerably, i.e. 

none of the information items was consistently discussed in every recording (Table 3). For 

patients with an abdominal aneurysm smaller than 5.5 cm, the amount of information 

communicated ranged from one to 18 out of 47 items per recording. Six to 20 items were 

communicated with patients who had an abdominal aneurysm of 5.5 cm or more.

Concerning content of information, the category of information on the disorder was 

addressed in just about all recordings (12/13; 92% and 21/22; 95% Table 4), and even 

multiple information items were usually mentioned (Table 3). An individual prognosis 
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taking the patient’s state of health into account was also given to most of the patients 

(10/13; 77% and 22/22; 100% Table 4), while multiple items out of this category were 

mentioned to some of them (4/13; 31% and 15/22; 68% Table 3). Patients were rarely 

involved in decision-making, as the fact that they could participate in decision-making was 

mentioned to just a minority of them (1/13; 8% and 9/22; 41% Table 3). Moreover, patient 

preferences with respect to (future) surgical repair or watchful waiting were infrequently 

explored (4/13; 31% and 4/22; 18% Table 3).

For the majority of 13 patients with an abdominal aneurysm smaller than 5.5 cm, 

information regarding the watchful observation option was given (11/13; 85%, Table 3). 

However, aspects of the procedure or aim of surgery were mentioned in just a third of the 

recordings (4/13; 31% Table 4), and consequences or risks of surgery were communicated 

in only two consultations (2/13; 15% Table 4).

With the 22 patients with an abdominal aneurysm of 5.5 cm or more, the aim and 

procedure as well as consequences and risks of surgery were usually discussed (19/22; 

86% and 18/22; 82%, respectively. Table 4) and even explained more extensively to a 

Table 1. Demographic data of the consultations and of patients with an abdominal aneurysm

35 consultations

Vascular surgeons 11

Median length of recording < 5.5 cm 6 minutes (IQR 3-7) 

Median length of recording ≥ 5.5 cm 12 minutes (IQR 6-21)

Patients with abdominal aneurysm

Males 32 (91%)

Age 77 years (SD 10)

Diameter aneurysm 5.7 cm (SD 1.2)

1st or 2nd consultation 25 (71%)

3rd or 4th consultation 5 (14%)

Unknown which consultation 5 (14%)

Cardiac co-morbidity* 12 (34%)

Cerebrovascular co-morbidity* 5 (14%)

Renal co-morbidity* 4 (11%)

* Patients could suffer from multiple types of co-morbidity

Table 2. Number of statutory information categories addressed.

Information categories addressed: Patients with AAA < 5.5 cm Patients with AAA ≥ 5.5 cm 

5 out of 5 1/13 (8%) 9/22 (41%)

4 out of 5 3 /13 (23%) 10/22 (46%)

3 out of 5 5 /13 (39%) 3/22 (14%)

2 out of 5 3 /13 (23%) -

1 out of 5 1 /13 (8%) -
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    Information items per category

1. disorder

Dilatation of the aorta 

Aneurysm may grow

Asymptomatic disorder

Risk of rupture is related to aneurysm diameter

Minority of patients will survive aneurysm rupture

Possible treatment options: surgery or watchful observation

Surgery is indicated for aneurysm diameter of 5.5 cm or more

2. procedure and aim of surgery

Open and endovascular: Aim is to prevent future rupture

Endovascular: Aorta must have the right anatomical features to fit surgery

Endovascular: Small incision in the groin

Endovascular: Endoprosthesis is transferred to aneurysm through catheter

Open: Abdomen is opened

Open: Aorta is clamped above and below the aneurysm

Open: Aneurysm wall is opened

Open: Prosthesis is stitched onto the healthy aneurysm wall

Open: Aneurysm wall is wrapped and stitched around prosthesis

3. consequences and risks of surgery

Endovascular: Discharge after several days

Endovascular: Resumption of daily activities after several weeks

Endovascular: Long-term effects are still unknown

Endovascular: (Half-) yearly postoperative checks are needed

Open: Discharge after seven to ten days

Open: Resumption of daily activities after three to six months

Open and endovascular: Death

Open and endovascular: Myocardial infarction

Open and endovascular: Cardiac arrhythmias 

Open and endovascular: Heart failure

Open and endovascular: Stroke

Open and endovascular: Pulmonary embolism

Open and endovascular: Acute Respiratory Distress Syndrome

Open and endovascular: Renal failure (requiring renal dialysis)

Open and endovascular: Colon ischemia

Open and endovascular: Ischemia of buttock/leg

Open and endovascular: Pneumonia

Open and endovascular: Wound infections

Endovascular: endoleak and other problems related to endovascular repair

Open: retrograde ejaculation

4. watchful observation

Aim is to monitor the size of the aneurysm
Procedure: ultrasound
Advantage: no risk of surgical complications
Advantage: no convalescence of surgery
Disadvantage: risk of rupture remains

5. individual prognosis regarding state of health

Suitability for endovascular repair regarding individual anatomy of the aorta
Suitability for endovascular repair regarding individual co morbidity 
Suitability for open repair regarding individual co morbidity 
Individual risk of rupture during watchful observation

patient's role in decision-making and treatment preferences

Explicit statement on participation of the patient in decision making 
Exploration of the patient’s preferences regarding treatment 

AAA patients <5.5 cm AAA patients ≥ 5.5 cm

Table 3. Information communicated with patients with an abdominal aneurysm. Items  not mentioned are 
marked white; items mentioned are marked black.

Table 4. Number of consultations in which at least one item from the statutory category was mentioned

Information on: Patients with AAA < 5.5 cm Patients with AAA ≥ 5.5 cm 

the disorder 12/13 (92%) 21/22 (95%)

procedure and aim of surgery  4/13 (31%) 19/22 (86%)

consequences and risks of surgery  2/13 (15%) 18/22 (82%)

watchful observation  11/13 (85%) 14/22 (64%)

individual prognosis regarding state of health  10/13 (77%) 22/22 (100%)
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considerable number of patients (16/22; 73% and 12/22; 55%, respectively. Table 3), but 

the watchful waiting option was mentioned less often (14/22; 64% Table 4). 

DISCUSSION 
The information patients with an abdominal aneurysm receive from their surgeons 

regarding their disorder and whether to undergo surgical repair or follow a watchful 

observation strategy varies considerably. Only a minority of patients received information 

on all five categories according to the ethical and legal requirements of informed consent. 

Whilst information regarding the disorder and the individual prognosis as to the state 

of health were usually given, the alternative treatment option was often not mentioned at 

all, which directs patients towards the treatment option as preferred by the surgeon. This 

phenomenon also occurred in previous studies of patients being informed about cardiac 

surgery and patients with advanced cancer being offered palliative chemotherapy.13,14 In 

these studies physicians provided information on cardiac surgery or chemotherapy, but 

it was not customary to discuss treatment options outside their field of expertise. In our 

study, patient participation in decision-making regarding abdominal aneurysm treatment or 

patient preference regarding treatment was discussed in only a minority of consultations. 

This finding confirms the results of a previous qualitative study, in which patients with an 

abdominal aneurysm felt there was no choice regarding whether or not to have surgery.7  

Our results probably embellish the actual situation, because information communicated 

in the recordings was scored favourably, in that only one item of a category needed to 

be mentioned in order to label that category as “addressed”. It is unlikely, though, that a 

patient with an abdominal aneurysm feels fully informed, for example about consequences 

and risks of surgery, when he is merely told that he might die due to surgery. In other 

words, it will be necessary to explain certain categories more extensively, depending on 

the patient’s condition and his or her information preference. 

 Several models have been described in response to this debate of what should be 

regarded as essential and adequate information. Information based on what other 

physicians would disclose in similar circumstances comprises the “professional model”; 

information determined by what a reasonable patient would want to know is the 

“reasonable model”; and information based solely on specific interests and values of the 

patient concerns the “subjective model” of informed consent.15 

Unfortunately, no specific model or guideline exists on what information is essential to 

be communicated to patients with an abdominal aneurysm. Recently, the professional, 

i.e. the surgeon’s, opinion was studied regarding which surgical complications should 

be disclosed and which complication risks should be mentioned.6 The only risk the vast 

majority of surgeons agreed upon to be included was mortality. Moreover, abdominal 

aneurysm patients themselves differed as to the information they desired: some wanted to 

know extensive details of each option, while others preferred less information.7 Therefore, 
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acting in accordance to the professional model is hard due to a lack of consensus, acting 

to the reasonable model would probably not satisfy the needs of all patients with an 

abdominal aneurysm, while acting to the subjective model is unfeasible as it is impractical 

to retrieve the patient’s values and interests in detail. A combination of these approaches 

appears more appropriate.

 Several limitations of this study have to be discussed. First, some patients with an 

abdominal aneurysm of ≥ 5.5 cm were told they were unfit for surgical repair due to major 

co-morbidity. They had been informed with the intention of watchful observation instead 

of focusing on surgical repair. However, this concerned just four patients and the results 

did not substantially differ in a sensitivity analysis. We therefore decided to describe all 

patients as a whole group.

Secondly, surgeons varied in that they focused on different aspects of treatment 

information in different recordings. This is partly justifiable because a heterogeneous 

patient population (regarding aneurysm size, co-morbidity, and number of previous 

consultations) was included in this study. Because of this heterogeneity within our limited 

sample size, we were not able to determine if surgeons also differ in their communication 

if confronted with similar patients. Moreover, we might have missed particular information 

items that were discussed in previous consultations, as only one consultation was recorded 

per patient. We therefore decided at least one information item in each category ought to 

be mentioned to be regarded as sufficient.

In order to obtain a well-considered informed consent, we recommend communicating 

information on each of the five ethically and legally prescribed categories. Some categories 

will need to be discussed extensively, while others only need to be mentioned briefly, 

depending on the size of the patient’s aneurysm, presence of co-morbidity, and patient’s 

prior knowledge of the disorder. Moreover, we stress to always mention both the surgical 

and the watchful observation strategy, because each option involves an uncertain but real 

risk of mortality. Since personal aspects are of paramount importance in this patient group, 

patients should be involved, or should be aware of the opportunity to be involved, in the 

decision-making process. Although in some cases the treating surgeon is certain as to what 

treatment option is best, briefly describing all options will enhance the understanding and 

involvement of the patient in his treatment decision.16

 The communication process might be facilitated by means of a standardised information 

supply, which is able to tailor the information to the patient’s medical condition and 

information needs. This standardised supply of information may counteract undesirable 

variability and incompleteness in patient education. Apart from being legally correct, this 

is likely to improve the uniformity and quality of care as given by surgeons to patients who 

deserve to be properly informed regarding a potentially serious disorder. 
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ABSTRACT 
Objective: To design, develop, and evaluate an evidence-based decision aid for patients 

confronted with an asymptomatic abdominal aortic aneurysm to inform them about the 

pros and cons of the various treatment options and to help them in informed decision 

making.

Methods: A multidisciplinary team defined criteria for the desired decision aid as to 

design, medical content and functionality, particularly for elderly users. Development was 

according to the international standard (IPDAS). A group of 15 patients with an abdominal 

aortic aneurysm that was either treated or not yet treated evaluated the tool.

Results: A decision aid on CDROM was developed to offer information about the disease, 

the risks and benefits of surgical treatment and watchful waiting, and the individual 

possibilities and threats based on the patient’s aneurysm diameter and risk profile. The 

decision aid was improved and eventually judged favorably by doctors and patients.

Conclusion: This evidence-based decision aid for patients with an abdominal aortic 

aneurysm, developed according to IPDAS criteria, is likely to offer a simple, and practical 

tool to uniformly inform patients about the pros and cons of optimal treatment for their 

aneurysm. It may also be useful to reduce decisional conflict in both patients and doctors. 
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INTRODUCTION
Patients with a dilatation (aneurysm) of the abdominal aorta may never suffer any 

symptoms of it during their lifetime or, on the other hand, may die from an unexpected 

acute? rupture of the aneurysm. Approximately 75% of the abdominal aortic aneurysms 

are asymptomatic and are found coincidentally during physical examination or by 

ultrasonography or CT scanning.1 The prevalence is estimated between 1.7% and 6% in 

the elderly, primarily male, population.2 

Basically, two treatment options for patients with an abdominal aortic aneurysm exist: 

elective surgical repair (via an open or endovascular procedure) or watchful observation. 

Surgical treatments generally intend to heal a disorder or prevent a sequel of it, but can 

simultaneously inflict harm (i.e. morbidity or even mortality) due to the very procedure. 

For example, surgery of an abdominal aortic aneurysm should prevent rupture of the 

aneurysm, but may also induce complications and premature death due to the procedure. 

Key issues in decision-making are the size of the aneurysm related to risk of aneurysm 

rupture, and the risk of surgical complications as a result of advanced age or serious 

(cardiovascular) comorbidity.3 Hence, patients with small aneurysms (<5.5 cm in diameter) 

are considered not to require surgery, but are usually managed by means of watchful 

observation with regular ultrasonography.4 For larger aneurysms, surgery is commonly 

advised and applied if the risk of complications is acceptable. However, most patients 

with a large abdominal aortic aneurysm are at intermediate or high surgical risk due to 

serious cardiovascular comorbidity.5 Results of studies have provided insight in the average 

percentages of benefit (prevention of rupture) and harm (major morbidity and mortality) 

of elective surgery of an abdominal aortic aneurysm.3,5-8

As the disorder per se does not necessarily lead to disease, the treating vascular surgeon 

and the patient face the dilemma of weighing the risk of rupture of the aneurysm during 

watchful observation against the risk of complications of surgery. Beside the patients’ desire 

to be informed,9 health care laws increasingly demand from physicians to inform their 

patients about any (major) risk of medical interventions. Hence, especially in the case of an 

abdominal aortic aneurysm, the patient’s preference should be involved in the treatment 

decision, based on the information supplied by the surgeon. However, surgeons vary in 

their explicit communication of available evidence. Even if they would convey a substantial 

amount of information, the patient usually cannot grasp this all at once, particularly when 

confronted with a possibly life-threatening diagnosis and different, more or less invasive, 

treatment options. However, accurate understanding is essential for informed consent and 

empowered participation in decision making. Thus, whenever such preference-sensitive 

decisions are to be made, decision supportive interventions may be useful to help patients 

make an informed choice and to uniform the information given. 

Such decision aids have been developed over the years for a wide range of (mainly 

malignant) conditions as an adjunct to physicians’ counseling, to facilitate informed 
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decision making, and increase patient care quality as its ultimate goal.10-13 decision aids 

comprise visual, graphic, or video-assisted illustrations of the risks and benefits involved. 

They may better prepare patients to participate actively in preference-sensitive decisions.14 

In a Cochrane systematic review, in which over 200 decision aids were identified, decision 

aids performed better in terms of: decreasing decisional conflict related to feeling 

informed, increasing knowledge and realistic expectations, increasing active participation 

in decision making, and reducing the proportion of patients who remained undecided 

post intervention.15 

The aim of this project was to design and develop a decision aid for patients with an 

asymptomatic abdominal aortic aneurysm to supply information as to the pros and cons 

of the various treatment options, presented in a structured and easily accessible manner, 

in order to facilitate well-informed and satisfactory decision making. Also, the decision 

aid should offer surgeons a tool to share this information in an evidence-based, uniform 

format.

METHODS
The decision aid was designed at the Academic Medical Center, Amsterdam, The 

Netherlands. A multidisciplinary team, consisting of physicians and vascular surgeons, 

clinical psychologists, information and computer experts, and former and actual abdominal 

aortic aneurysm patients, contributed to the development and pilot-evaluation of the 

decision aid. No commercial sponsoring was obtained.

Content and functional requirements

The development was commenced by formulating minimal requirements. The desired 

decision aid should match the following criteria:
l It should be simple to use, read, and understand by elderly persons
l It should be readily available in a format usable both at home and the (outpatient) clinic
l It should contain essential information about the disorder itself.
l It should explain the surgical (open and endovascular) and watchful waiting treatment 

options, their possible benefits and risks, and the known as well as unknown aspects 

as to the prognosis after the different treatment options.
l It should inform patients about their risk level and its consequences, i.e. mortality and 

(major) morbidity in relation to the anticipated (non-)surgical procedure.
l This information should be presented in an interactive mode to guide the patient 

primarily along the information and options relevant to his or her particular condition 

and risk level.
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l Its content should be in accordance with legal standards and in agreement with 

the quality criteria for patient decision support technologies as developed by the 

International Patient Decision Aids Standards Collaboration (IPDAS).16

l It should provide (references to) the best available, up-to-date evidence from the 

medical literature to underpin the information given about all treatment options.

Included evidence

Data on rupture risk and beneficial or harmful treatment effects were based on evidence 

from the literature searched from the major medical databases such as PubMed and the 

Cochrane Library up to March 1, 2008 (i.e. UK and USA small aneurysm trials, DREAM, 

EVAR I and II trials, GAS studies). Accuracy of data extraction was checked by our group of 

vascular surgeons. From these data, overall estimates of survival, risks, and complications 

for the various treatment options were derived to incorporate in the decision aid.5-8

The indication for and prognosis after the various treatment options is known to be 

influenced by the comorbidity of the patient. A history of renal insufficiency and vascular 

comorbidity increases the risk of postoperative complications in abdominal aortic aneurysm 

patients. To quantify this risk, the Glasgow Aneurysm Score (GAS) has been developed, 

which is a risk score calculated from the patient’s age, kidney function, and history of 

cerebrovascular disease.17,18 This GAS is now a commonly used and validated prediction 

rule to help decision making in abdominal aortic aneurysm patients.19

Format and design

Considering the age and possible ignorance regarding the use of computers of the 

anticipated elderly patients for whom the decision aid was meant, we contemplated 

whether the ideal decision aid should be in a written or digital form. We initially aimed at 

producing a decision aid that would provide information tailored to the patient’s condition 

and that would also allow us to record the parts of information that would be accessed 

and appreciated most by the patients. We therefore opted for a digital format for the 

decision aid, in which these data could be recorded automatically. Moreover, several 

graphical images could be included to depict the risks and benefits involved in the different 

treatment options. Although it has been shown that graphical presentation of numerical 

data helps understanding such risks,20 a wide range of graphical presentation forms is 

available, but it is still unclear which one patients prefer most. Hence, we would record 

and study this preference at the same time.

The choice for a digital solution entailed designing a very user-friendly, only mouse-driven 

application, in which the patient would be guided through simple clicks along a preferential 

information route tailored to the patient’s situation. This situation would be determined by 

the patient’s GAS and aneurysm diameter, to be entered at the beginning of the decision 

aid. If desired, however, the patient should be able to access the information regarding any 

of the other treatment options.
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We decided to refrain from adding video clips of interviews of like patients or doctor-

patient conversations to prevent any bias due to one-sided information about success 

stories.

Project execution and evaluation

After the initial definition of the functional requirements (DU, AG, SM) and retrieval of the 

relevant evidence (AMK), the computer programmers would try and realize this project. 

Subsequently, this prototype version was to be tested by four vascular surgeons mainly for 

its medical content and four healthy subjects for its usefulness and user-friendliness. 

After improving this prototype decision aid based on the suggestions made, the pilot 

version of the decision aid was presented to a group of 15 former and actual abdominal 

aortic aneurysm patients to more formally evaluate comprehensibility and user-friendliness. 

These patients were invited via the Dutch Society of Vascular Patients. A representative 

patient sample was composed regarding age, gender, computer proficiency, education 

level, place of residence, and previous aneurysm treatment. They received the decision aid 

via email or were visited personally by the investigator (AMK). 

RESULTS
Starting April 2007, the prototype was designed as a Powerpoint presentation (Microsoft 

Office 2003). This version was used to present the main medical contents and to explain 

our aims and functional requirements to the computer programmers. During a period of 

three months they subsequently investigated the possibilities of designing an underlying 

open database structure to record user statistics, numbers of page visits and user 

preferences for specific information or types of graphical presentations for each patient 

individually. However, realization of these functional requirements was found to be too 

time-consuming, while the primary goal was not met to produce an informative tool to 

help patients with informed decision making. 

We therefore decided to further develop the key functionality in Powerpoint, mainly 

by introducing action buttons to enable the users to thumb through the decision aid and 

choose for information tailored to their physical condition. Thus, a pilot version of the 

Table 1. Characteristics of 15 patients who tested the pilot version of the decision aid.

Male gender 12 out of 15 (80%)

Age (mean; range) 71.4 (62 – 78)

AAA since (years; range) 5.5 (2 – 13)

AAA diameter (cm; range) 4.8 (3.3 – 7.5)

Surgery (open or endovascular) 40% (half of them open)

Computer (+ internet) user 73%
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Figure 1. Sample page from the decision aid illustrating the pathologic anatomy of the abdominal aortic 
aneurysm.

Figure 2. Sample page in the decision aid depicting the risk of rupture in relation to the aneurysm diameter. 
Additional spoken information is provided by clicking the speaker button.

AAA

An 'Aortic Abdominal Aneurysm' (abbreviated as ‘AAA’) is a disorder characterized by a local 
widening of the aortic wall. The normal abdominal aorta has a diameter of about 2 cms. 
An widening of the aorta of more than 3 cms, or more than 1.5 times its original diameter, 
is called an aneurysm. 

Slowly wider

The widening of the aorta is a gradual process. The growth rate may vary, but is usually 
a few millimetres per year.

Continue

STOP

start

AAA Decision Aid. © 2008 Dept. of Quality Assurance & Process Innovation, Section Evidence-Based Practice

Normal
aorta 

Aorta with a 
large aneurysm

Aorta with a 
large aneurysm

Normal
aorta 
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Figure 3. Various graphical presentations provided of the benefits and harms involved in surgical AAA 
treatment to suit patient preferences: natural frequency trees, bars, percentages, and visual aids.

Figure 4. Sample page from the decision aid concerning the comparison of surgery versus expectative 
treatment options and assessment of the patients’ individual opinion about their anxiety and considerations.
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decision aid could be developed, which took an additional four months. This version was 

tested by the vascular surgeons, patients and outsiders. A common comment was about 

getting lost in the program because the end of the program was not clearly indicated. To 

overcome this, a ‘breadcrumb trail’ was added to indicate the progress of and location in 

the program. To further comply with the IPDAS criteria, we added the date of last update, 

a statement the developers of the decision aid do not benefit from whichever choice the 

patient would make based on the decision aid, and references to the (level of) evidence 

for the various bits of information given in the decision aid. In addition we elaborated the 

section in which the patient can consider their own situation as to treatment options, risks 

and anxiety. The final pilot version of the decision aid complied with 33 out of 40 criteria.

Some of the pages in the decision aid (translated in English) are presented in figures 1-4. 

They illustrate the information supplied on the disease itself (figure 1), the risk of rupture 

presented as a figure (the user can choose to get verbal explanation as well; figure 2), the 

various graphical representations of the benefits and risks of the endovascular therapy 

(figure 3), and a summarizing comparison of the pros and cons of surgery vs. watchful 

waiting, including an interactive part where the patient can fill in their personal anxiety or 

reluctance regarding a certain treatment option (figure 4).

Fifteen patients evaluated the pilot version of the decision aid. Patient characteristics are 

shown in table 1. They examined the decision aid for a mean of 80 minutes (range 20-300 

min.). On a scale from zero to 100, ‘user-friendliness’ scored a median of 75 (interquartile 

range [IQR] 53-86), ’clarity’ 86 (IQR 80-90), and ‘feeling better informed’ 68 (IQR 50-90). 

The vast majority stated the decision aid offered additional value in their decision making, 

and all but one patient found the figures on possible risks clarifying rather than frightening. 

Every type of graphical representation was valued most by at least some of the patients. 

No clear differences were observed between patients who had and those who had not yet 

undergone surgical treatment for their aneurysm.

Finally, a linguistic check was performed (SM) to ensure the use of plain language and 

easy interpretation of the decision aid. The program, now available on CDROM, was also 

equipped with the possibility to print concise information in the form of a brochure the 

patient can take home. The decision aid has been registered in the Cochrane Decision Aid 

Library Inventory (DALI) of the Ottawa Health Decision Centre. (https://decisionaid.ohri.

ca/DALI) 

DISCUSSION
This paper describes the development of the first decision aid regarding treatment 

options for patients with an asymptomatic abdominal aortic aneurysm. This decision aid is 

evidence-based and developed following the IPDAS criteria. Even in an elderly population 

such a computer-based decision aid appeared to be appreciated.
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The development of this decision aid was similar to those in other medical realms, eg, 

cancer of the breast, prostate, or lungs, in which patients are affected by the disease by 

the time a decision about treatment needs to be made.10,21-23 However, this decision aid 

focused on the decisional conflict regarding an asymptomatic disorder that will remain 

without consequences until either rupture or surgical treatment occurs. Decisional conflict 

levels in this patient category are still unknown. 

In only one RCT the benefits of a comprehensive, highly individualized, evidence-based 

brochure for asymptomatic abdominal aortic aneurysm patients based on information 

by way of Markov analysis have been studied. The highly individualized information was 

found to be dissatisfying and impractical.24 Therefore, the information offered in this 

decision aid was mainly on headlines rather than focusing only on the precise situation of 

the patient.23 However, as risk of rupture strongly correlates to the size of the aneurysm, 

and surgical risk considerably increases with the presence of comorbidity, it was thought 

to be necessary to tailor information in the decision aid to these two factors. In addition, 

the IPDAS criteria also describe ‘the possibility to view probabilities based on the patient’s 

own situation’ as one of the quality criteria. 

This decision aid was made in accordance with the vast majority of IPDAS criteria, which 

is not yet very common, but should improve the value of decision aids to let patients 

better perceive their own situation, reduce decisional conflict, and help them to make 

an informed choice.25 Although decision aids are being produced for various conditions, 

further evidence is needed to evaluate its role in reducing decisional conflict and reducing 

any inter-doctor variation regarding the information supplied. The debate is ongoing about 

the value of decision aids to improve clinical decision making.26 decision aids did not 

appear to outperform comparative strategies in affecting patient satisfaction with decision 

making, anxiety, and health outcomes.15 Furthermore, decision aids can only be developed 

if evidence is available in sufficient amounts to underpin the information supplied for the 

various treatment alternatives.

The initial version of this decision support had limitations as to the complexity of the 

individual risk information, which was dissatisfying for the patient. After adjustments, 

appraisal by abdominal aortic aneurysm patients showed that this decision aid was 

considered user-friendly, of additional value, and improved understanding. As intended, 

the decision aid was found to be not simply an informative ‘digital brochure’ containing 

basic information about treatment options, but rather a useful tool to actually help 

patients decide on their optimum treatment choice. We do not yet know whether the 

decision aid really offers more (useful) information than what the vascular surgeons already 

explain to the patient and whether it is also capable of increasing patients’ knowledge 

and subsequently reducing patients’ decisional conflict regarding their treatment choice. 

Ultimately, it would also improve satisfaction, quality of life, and prevent a relevant increase 

in anxiety of asymptomatic abdominal aortic aneurysm patients. It might possibly reduce 
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the number of abdominal aortic aneurysm interventions eventually performed. This will be 

studied in a trial on the usefulness of this decision aid in a randomized setting.
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ABSTRACT
Introduction: Abdominal aortic aneurysm patients tend to be informed inconsistently 

and incompletely about their disorder and the treatment options open to them. A decision 

aid may address these challenges. The objective of this trial was to evaluate whether 

these patients are better informed and experience less decisional conflict regarding their 

treatment options after viewing a decision aid.

Methods: A six-centre, randomised clinical trial comparing a decision aid versus regular 

information from the surgeon. Patients included had been recently diagnosed with an 

asymptomatic abdominal aortic aneurysm of at least 4 cm in diameter. The decision 

aid consisted of an interactive CD-ROM elaborating on elective surgery versus watchful 

waiting. Generally, the decision aid advised patients with aneurysms <5.5 cm to agree with 

watchful waiting, for larger aneurysms the decision aid provided insight into the balance 

of benefit and harm of a surgical and conservative approach, taking age, co morbidity and 

size of the aneurysm into account. The primary outcome was patient decisional conflict 

measured at one month follow-up. Secondary outcomes were patient knowledge, anxiety 

and satisfaction.

Results: In total, 178 abdominal aortic aneurysm patients were included. Decisional 

conflict scores did not differ significantly between the decision aid and the regular 

information groups (22 vs. 24 on a 0-100 scale; p=0.33). Patients in the decision aid group 

had significantly better knowledge (10.0 vs. 9.4 out of 13 points; p=0.04), while anxiety 

levels (4.4 and 5.0 on a 0-21 scale; p=0.73) and satisfaction scores (74 and 73 on a 0-100 

scale; p=0.81) were similar in both groups.

Conclusion: In addition to regular patient-surgeon communication, a decision aid helps 

to share treatment decisions with abdominal aortic aneurysm patients by increasing their 

knowledge about the disorder and available treatment options without raising anxiety 

levels; however, it does not reduce decisional conflict, nor does it improve satisfaction. 



Decision aid for patients with an abdominal aortic aneurysm

101

Chapter

8

INTRODUCTION
Most abdominal aortic aneurysms are found coincidentally during ultrasonography or CT 

scanning, after which patients will consult a surgeon for further information and advice. 

The rupture of these aneurysms entails a high mortality rate,1 but the majority of patients 

remain asymptomatic and will eventually die from another disease. Therefore, the patient’s 

risk of rupture during watchful waiting should be weighed against the benefits and risks 

of elective aneurysm repair. 

In addition to the legal imperative to inform patients about their health,2,3 surgeons 

have an ethical obligation to share important decisions with their patients. This has been 

formulated in a recent statement on the role patients should play in healthcare decisions.4 

In daily practice, however, aneurysm patients tend to be informed inconsistently about 

their disorder and available treatment options, while the amount of information given 

is often less than is legally required.5 Moreover, patients who have undergone elective 

abdominal aneurysm repair or have declined surgery reported being unaware of their 

options when making the treatment decision.6 

A decision aid, used in conjunction with regular patient-surgeon communication, may 

address these limitations by informing and involving patients in the decision making 

process.7 Decision aids typically contain information on treatment options and outcomes 

relating to the patient’s health status and explore patient preferences and values.8 Evidence 

from a recent systematic review shows that decision aids in general can help increase 

the patient’s knowledge about the disease, reduce their decisional conflict and improve 

patient-clinician communication.9 

We had previously developed a decision aid considering elective surgery and watchful 

waiting for patients with an asymptomatic abdominal aortic aneurysm.10 The aim of the 

current study was to evaluate whether patients recently diagnosed with an asymptomatic 

abdominal aortic aneurysm benefit from using this decision aid in addition to regular 

information from their surgeon. Benefit was primarily defined in terms of less decisional 

conflict regarding treatment options. Furthermore, we evaluated whether patients who 

used the decision aid were better informed about the disorder, less likely to be anxious, 

and more satisfied in terms of their communication with the surgeon. Final treatment 

choice and health outcomes, such as aneurysm rupture, post-operative mortality and 

morbidity and physical quality of life, were also documented. 

METHODS 

Trial design

We conducted a six-centre, randomised clinical trial in the Netherlands (DECAID-trial; 

registered as NTR1524) comparing an additional decision aid versus regular information as 
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provided by the surgeon regarding elective surgery and watchful waiting for asymptomatic 

abdominal aortic aneurysms. The study was approved by the local medical ethics review 

board of each participating centre. The trial was designed, conducted and described 

according to the revised CONSORT statement.11 

Intervention: decision aid in addition to regular information

The intervention consisted of an interactive computer program provided on a CD-ROM. 

This program presents up-to-date, evidence-based information about abdominal aortic 

aneurysms and its treatment options i.e. elective aneurysm surgery and watchful waiting 

and the pros and cons of those treatment options, as is required by European law.2 In 

the decision aid patients with aneurysms <5.5 cm were advised to agree with watchful 

waiting, in keeping with available evidence from randomised clinical trials at that time.12,13 

For patients with aneurysms ≥ 5.5 cm the decision aid provided a comprehensive insight 

into the balance of benefit and harm of a surgical (open and endovascular) and a 

conservative approach, taking age, co morbidity and size of the aneurysm into account. 

The program also includes a number of questions that invite the patient to clarify his or 

her preferences. (For example: To what extent would you be anxious or worried if you do 

not get surgical treatment?) Patients with aneurysms ≥ 5.5 cm were not advised towards 

a certain treatment option. Finally, the only decision to be considered by the patient was 

about whether to perform elective surgery or watchful waiting. This decision aid meets the 

quality criteria for patient decision support technologies developed by the International 

Patient Decision Aids Standards Collaboration.8 The development and content of the 

decision aid have been described in detail elsewhere.10 

Participants

Eligible patients were identified between November 2008 and June 2011 at the outpatient 

clinics of the participating centres. Inclusion criteria were: patients of at least 18 years of 

age, with an asymptomatic abdominal aortic aneurysm who were visiting the outpatient 

clinic for the first time with an aneurysm diameter of at least 4.0 cm as confirmed by 

ultrasonography or CT scanning. Patients also had to understand Dutch well enough so 

as to be able to participate in the study. Exclusion criteria were: estimated life expectancy 

of less than a year or lack of the physical or mental capacity needed in order to provide 

informed consent. 

Eligibility

During their first contact, the consulting surgeon briefly informed the patients, thereby 

fulfilling the inclusion criteria and asking for their verbal consent to participate in the study. 

Patients then received a brochure about the study and a baseline questionnaire to take 

home. If favourably disposed towards trial participation, they provided written informed 
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consent and returned the baseline questionnaire to the research centre in a pre-paid 

envelope. 

Randomisation

Computer-generated randomisation (ALEA v. 2.2, NKI-AVL, Amsterdam, the Netherlands) 

was performed by one of the investigators after the patient’s informed consent form 

was received or confirmed by a phone call from one of the recruiting centres. Given 

that aneurysm size and operative risk may influence the extent of decisional conflict, 

minimisation was applied to ensure a well-balanced distribution of patients. In patients 

with an aneurysm diameter of less than 5.5 cm, surgery is not considered to be beneficial 

according to available evidence.12-16 The Glasgow Aneurysm Score predicts surgery 

outcome based on the patient’s age, preoperative renal function, cerebrovascular events 

and cardiac events. Validated cut-off levels classify patients into those with a low-risk and 

those with a high-risk of post-operative complications and death.17,18 The minimisation 

algorithm therefore contained the following factors: (1) aneurysm diameter either below 

5.5 cm or at least 5.5 cm; and (2) either low or high operative risk, i.e. Glasgow Aneurysm 

Score below 81 or at least 81. Although more recent validation studies advocate other 

predictive models,19-22 the Glasgow Aneurysm Score was applied here as it guided 

treatment decision making and surgeons’ communication with the patient considering 

elective aneurysm repair at the time of the study. 

Procedures

After randomisation, patients in the control group did not receive any intervention apart 

from the regular information provided by their surgeon. Patients allocated to the decision 

aid were invited to the outpatient clinic within three weeks or, if applicable, before their 

second outpatient consultation. The decision aid was viewed in a private room. A research 

assistant was present in order to ensure that the patient viewed the decision aid and 

that the program functioned properly. The research assistant was available to the patient 

for technical support only. If participants were unable to come to the outpatient clinic, 

they viewed the decision aid at their home in the presence of the research assistant. All 

other aspects of care for aneurysm patients in both the intervention and control groups 

(diagnostic work-up, watchful waiting, (endo)vascular procedures) were performed 

according to the Dutch national guideline on abdominal aortic aneurysm treatment.23 

Patients, investigators and research assistants could not be blinded after group 

assignment, a factor which is inherent to the intervention and the design of the study. 

Surgeons and nurses involved in the outpatient care of the participants were blinded to 

the patient’s allocation group, although patients were not prohibited from sharing their 

allocation with the care providers. 
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Follow-up

Patients received additional questionnaires during the follow-up period which they were 

invited to return by mail. This took place 1, 4 and 10 months after the date of randomisation. 

Primary outcome

The primary outcome was decisional conflict as measured by the validated Decisional 

Conflict Scale at baseline and after one month follow-up.24,25 This 16-item scale expresses 

the degree of uncertainty within an individual about which course of action to undertake. 

Scores range from 0 (none at all) to 100 (severe decisional conflict). The one-month 

time interval was chosen because, by then, patients were supposed to have made their 

treatment decision while elective surgery would probably not have been performed yet. 

Decisional conflict assessment was repeated at 4 months and 10 months after the date of 

randomisation. 

Secondary outcomes

Patient knowledge of the disorder and treatment options was assessed by means of 13 

items of the Dutch multiple-choice Aneurysm Knowledge Questionnaire at baseline and 

after the one-month follow-up.26 The score ranges between 0 (no understanding at all) 

and 13 points (complete understanding). Levels of anxiety were measured at baseline and 

at the 1-month, 4-month and 10-month follow-ups, using the validated Hospital Anxiety 

and Depression Scale. Employing the items which question anxiety on this scale, the 

anxiety score ranges from 0 to 21.27,28 

Patient satisfaction with respect to the conversation with the surgeon at the outpatient 

clinic was assessed by means of the Patient Satisfaction Questionnaire at baseline and 

after the one month follow-up. The questionnaire consists of five visual analogue scales, 

anchored at 0 and 100; the Dutch translation of the questionnaire has been validated 

in a previous study.29-31 Physical quality of life was measured with the widely used and 

validated Medical Outcomes Study 12-Item Short-Form Health Survey at baseline and after 

all follow-up events.32 The scale renders a score ranging from 0-100 points. 

The other outcomes were retrieved from medical records 10 months after the date 

of randomisation: final treatment choice, aneurysm rupture, possible date of surgery, 

and postoperative mortality and major morbidity. Major morbidity was defined as 

postoperative complications interfering with everyday activities in the long term, such as 

re-operation in the event of bowel ischemia or peripheral ischemia, renal failure requiring 

dialysis, pulmonary embolus, stroke and myocardial infarction or arrhythmia requiring 

resuscitation.33 
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Sample size

In order to estimate the necessary group size, a previous study on a decision aid for benign 

prostatic hypertrophy patients was chosen because of the similarity of the study and the 

likely similarities of  the sex and age distribution of the participants.34 A pre-study power 

analysis showed that a group size of 85 would allow us to detect a significant difference 

of 7.5 points on the 100-point Decisional Conflict Scale between groups at one month 

after inclusion with a power of 90% and at a significance level of 0.05, assuming a mean 

decisional conflict score of 32.5 in patients assigned to the decision aid group and a 

standard deviation of 15. Allowing for attrition of 5% during the first month, we planned 

to include a total of 178 asymptomatic abdominal aortic aneurysm patients.

Data collection and analysis

The total number of eligible patients was determined in retrospect by examining the 

medical records of all patients who had been documented with an abdominal aortic 

aneurysm-related code when entering the outpatient clinic during the inclusion period.

The following information was collected from patients’ medical records at baseline: 

aneurysm diameter, smoking status, hypertension, hypercholesterolemia, diabetes, stroke, 

transient ischemic attack, myocardial infarction, angina pectoris, heart failure and chronic 

or acute kidney failure. 

Exclusion of study participants with missing values on one or more items can cause 

biased results and decreases statistical efficiency. For this reason, missing values in our 

dataset were completed by multiple imputation analysis. This method uses all available 

data to impute the missing values based on the correlation between variables with missing 

values and all other variables. If one of the outcome measures of a patient had more than 

25% missing values, that particular outcome measure of said patient was excluded from 

the analyses. 

All analyses were made on an intention to treat basis. For group comparisons of 

continuous variables (decisional conflict, knowledge, anxiety, satisfaction and physical 

quality of life), we used analysis of covariance (ANCOVA), using the baseline value as 

a covariate in order to reduce residual variance in our comparisons and to correct for 

possible differences in the corresponding measure at baseline. For group comparisons of 

categorical variables, we used the Chi-square test or Fisher’s exact test in the event of 

an expected count below 10. A p-value <0.05 was considered to indicate a significant 

difference. We used SPSS for Windows, version 19.0 (IBM SPSS, Armonk, NY, USA).

In terms of the primary outcome, two subgroup analyses were planned: one for patients 

with aneurysms larger than 5.5 cm, given that these patients were expected to experience 

high levels of decisional conflict and could therefore benefit more from the decision aid; 

and the second for patients with an aneurysm measuring less than 5.5 cm, given that 

they were expected to experience less decisional conflict due to the presence of clear-cut 

evidence to support performing watchful waiting at this stage.
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RESULTS 
Out of 1,072 patients documented with an abdominal aortic aneurysm-related code 

during the inclusion period, 718 appeared ineligible for reasons displayed in Figure 1. 

Another 176 patients were not randomised because of the following reasons: they were 

not asked to participate, they declined to participate, their co-morbidity threatened their 

life expectancy so that a 10-month follow-up was likely not to be completed, or for other 

reasons. Eventually, 178 asymptomatic abdominal aortic aneurysm patients participated in 

the study. Patients included were predominantly male and on average just over 70 years 

of age with a mean aneurysm diameter of 5.4 cm (Table 1). At baseline, about half of the 

patients stated to prefer elective surgical repair; about a third preferred watchful waiting 

and a minority indicated to be unsure. 

Of the included patients, 176 (99%) actually recieved the intervention they had been 

allocated to, i.e. regular information form the surgeon or additional viewing of the decision 

aid (Figure 1). Outcomes at one month of follow-up were available for 166 (93%). At 

Figure 1. Flowchart

Ineligible (n=718)
♦ No abdominal aortic aneurysm (n=126)
♦ Patient not newly diagnosed (n=253)
♦ Elective surgery performed already (n=143 )
♦ Aneurysm < 4 cm (n=165 )
♦ Symptomatic aneurysm suspected (n=31)

Assessed for eligibility (n=1072)

Follow -up at one month (n=81)
♦ Excluded from analysis (n=0)

Loss to follow -up (n=10)
♦ Life expectancy < 1 year (n=2)
♦ Too nervous concerning aneurysm (n=1)
♦ Language barrier for questionnaire (n=1)
♦ Lost to follow up (n=6)

Allocated to decision aid group (n=91)
♦ Received allocated intervention (n=89)
♦ Did not receive allocated intervention: 

repair shortly after randomisation (n=2)

Allocated to control group (n=87)
♦ Received allocated intervention (n=87)

Loss to follow -up (n=2)
♦ Died (n=1)
♦ Lost to follow up (n=1)

Follow -up at one month (n=85)
♦ Excluded from analysis (n=0)

Randomized (n=178)

Not randomized (n=176)
♦ Language barrier (n=4)
♦ Physically or mentally unable (n=10)
♦ Life expectancy < 1 year (n=18)
♦ 2nd opinion (n=17)
♦ Missed inclusion (n=89)
♦ Declined to participate (n=38)

Ineligible (n=718)
♦ No abdominal aortic aneurysm (n=126)
♦ Patient not newly diagnosed (n=253)
♦ Elective surgery performed already (n=143)
♦ Aneurysm < 4 cm (n=165 )
♦ Symptomatic aneurysm suspected (n=31)

Assessed for eligibility (n=1072)

Follow -up at one month (n=81)
♦ Excluded from analysis (n=0)

Loss to follow -up (n=10)
♦ Life expectancy < 1 year (n=2)
♦ Too nervous concerning aneurysm (n=1)
♦ Language barrier for questionnaire (n=1)
♦ Lost to follow up (n=6)

Allocated to decision aid group (n=91)
♦ Received allocated intervention (n=89)
♦ Did not receive allocated intervention: elective aneurysm

repair shortly after randomisation (n=2)

Allocated to control group (n=87)
♦ Received allocated intervention (n=87)

Loss to follow -up (n=2)
♦ Died (n=1)
♦ Lost to follow up (n=1)

Follow -up at one month (n=85)
♦ Excluded from analysis (n=0)

Randomized (n=178)

Not randomized (n=176)
♦ Language barrier (n=4)
♦ Physically or mentally unable (n=10)
♦ Life expectancy < 1 year (n=18)
♦ 2nd opinion (n=17)
♦ Missed inclusion (n=89)
♦ Declined to participate (n=38)
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Table 1. Baseline characteristics of patients in both randomization arms. 

Decision aid group
(n=91)

Control group
(n=87)

Male (%) 80 (88%) 75 (86%)

Age in years (SD) 74 (8) 72 (9)

Aneurysm diameter in cm (SD) 5.3 (1.0) 5.4 (1.1)

Glasgow Aneurysm Score (SD) 76 (11) 75 (11)

Cerebrovascular comorbidity (%) 14 (15%) 11 (13%)

Impaired kidney function (%) 5 (5%) 9 (10%)

Cardiac comorbidity (%) 29 (32%) 32 (37%)

Hypertension (%) 12 (13%) 21 (24%)

Treated for hypertension (%) 46 (51%) 26 (30%)

Diabetes (%) 12 (13%) 15 (17%)

Heart failure (%) 4 (4%) 2 (2%)

Dyslipidemia (%) 35 (38%) 31 (36%)

Chronic obstructive pulmonary disease (%) 7 (8%) 15 (17%)

Smoking (%) 33 (36%) 29 (33%)

Having a partner (%) 70 (77%) 68 (78%)

Having children at home (%) 7 (8%) 10 (11%)

Employment Employed (%) 8 (9%) 16 (18%)

Unemployed (%) 15 (18%) 14 (16%)

Retired (%) 64 (70%) 57 (66%)

Education Basic education (%) 49 (54%) 45 (52%)

Secondary education (%) 16 (18%) 23 (26%)

Higher education (%) 22 (24%) 19 (22%)

SD=standard deviation

that time, 26 patients had already undergone elective aneurysm repair: 10 patients in the 

control group and 16 patients in the decision aid group. The proportion of values missing 

varied from 2% to 9% per outcome measure. 

At baseline, patients experienced less decisional conflict than was anticipated in 

the sample size calculation, reflected by the low decisional conflict scores (Table 2). At 

one-month follow-up, decisional conflict scores had decreased in both randomisation 

arms, but without a significant difference between the decision aid group and the control 

group: 22 versus 24 respectively; p=0.33 (Table 2). 

After viewing the decision aid, patients had greater knowledge concerning their 

disorder and the available treatment options when compared to patients allocated to the 

control group (10.0 vs. 9.4; p=0.04) (Table 2). Patient anxiety levels did not differ between 

the decision aid and control group at one month follow-up (4.4 and 5.0, respectively; 

p=0.73). All patients expressed being satisfied with the information and conversation with 

the surgeon at the outpatient clinic, with no differences between the groups (73 and 73, 
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Table 3. Additional clinical outcomes

Decision aid group
(n=91)

Control group
(n=87)

Chi2 test

Elective aneurysm repair performed 39 (43%) 36 (41%) p=0.84

Elective aneurysm repair < 5.5 cm 6/52 (12%) 8/51 (16%) p=0.56

Elective aneurysm repair ≥ 5.5 cm 33/39 (85%) 28/36 (78%) p=0.56

Post-operative mortality 0 (0%) 0 (0%) NA

Post-operative major morbidity 0 (0%) 2 (6%) p=0.23*

Rupture during watchful waiting 0 (0%) 3 (8%) p=0.12*

NA= not applicable
* Fisher’s exact test

respectively; p=0.81). Physical quality of life scores did not differ between patients in the 

decision aid group and those in the control group (52 and 53, respectively; p=0.27).

The number of patients that eventually underwent elective aneurysm repair was similar 

in both arms: 39 in the decision aid group and 36 in the control group; p=0.84 (Table 

3). Postoperative mortality and major morbidity was low and did not differ significantly 

between patients who had versus those who had not viewed the decision aid. The rate 

of aneurysm rupture during watchful waiting appeared equal in both groups after a 10 

month follow-up. 

In the subgroup of patients with an aneurysm of 5.5 cm or more (Table 4), decisional 

conflict scores did not differ significantly between randomisation arms at one-month 

follow-up (15 in decision aid group versus 15 in control group; p=0.93). In patients with 

an aneurysm of below 5.5 cm, baseline decisional conflict levels appeared to be higher 

Table 2. Results of the outcome measures per treatment arm at baseline and follow-up. Values are given in 
means (standard deviations).

Baseline 1 month ANCOVA* 4 months 10 months

Decisional Conflict score Decision aid group 31 (20) 22 (17) p=0.33 19 (14) 21 (17)

Control group 29 (18) 24 (17) 22 (17) 18 (17)

Knowledge about disorder Decision aid group 9.0 (2.5) 10.0 (2.2) p=0.04 NA NA

Control group 8.8 (2.3) 9.4 (2.1) NA NA

Anxiety level Decision aid group 4.9 (4.2) 4.4 (3.6) p=0.73 4.2 (4.0) 4.3 (4.2)

Control group 5.7 (4.0) 5.0 (4.0) 4.6 (3.7) 4.5 (4.3)

Satisfaction level Decision aid group 77 (13) 74 (16) p=0.81 NA NA

Control group 75 (15) 73 (19) NA NA

Physical quality of life Decision aid group 45 (10) 44 (10) p=0.80 43 (11) 44 (11)

Control group 44 (10) 43 (10) 43 (11) 42 (11)

* Analysis of covariance test analyzed differences between decision aid group and control group at 1 month 
follow-up, corrected for baseline values. 
NA= not applicable



Decision aid for patients with an abdominal aortic aneurysm

109

Chapter

8

in contrast to baseline levels of the other patients included (Table 4). At the one-month 

follow-up, there was no statistically significant difference in decisional conflict levels 

between randomisation arms for patients with an aneurysm of below 5.5 cm (28 and 30, 

respectively; p=0.19).

DISCUSSION
This study shows that a treatment decision aid provided to patients recently diagnosed 

with an abdominal aortic aneurysm did not significantly reduce decisional conflict when 

used in addition to regular patient-surgeon communication. Patients receiving the decision 

aid showed greater knowledge of their disorder and available treatment options without 

being more anxious. However, the decision aid did not increase patient satisfaction or 

health outcomes. 

As opposed to previous reviews on decision aids in surgery,7,9 in our study no significant 

reduction in patients’ decisional conflict was found. Moreover, decisional conflict levels 

appeared to be lower than we anticipated. This may have several explanations. Firstly, 

elective aneurysm surgery differs from other types of surgery in that patients are 

asymptomatic at the time of making the decision whilst they have to consider the risk 

of fatal aneurysm rupture. Therefore, it is a commonly accepted practice to extensively 

inform patients about the surgical procedure, potential complications, prognosis and 

alternative treatment options. If necessary, patients are invited for a second consultation 

at the outpatient clinic. 

Secondly, this study was powered to detect a significant difference of 7.5 points on the 

100-point Decisional Conflict Scale. The fact that we failed to find a significant effect does 

not preclude that smaller differences from using a decision aid exist in this application. 

However, one could question the clinical relevance of slight reductions in decisional 

conflict. It is unknown to what extent decisional conflict scores need to be lowered in 

order to find an improvement that is, besides statistically significant, also relevant to the 

patient.35,36 

The subgroup of patients with aneurysms of 5.5 cm or more did not seem to experience 

higher decisional conflict levels. Our unexpected finding that patients with a small 

Table 4. Decisional Conflict Scale scores for subgroups of patients per treatment arm at baseline and follow-
up. Values are given in means (standard deviations).

Decision aid group Control group ANCOVA*

Baseline 1 month Baseline 1 month

Abdominal aortic aneurysm < 5.5 cm 35 (18) 28 (16) 32 (18) 30 (17) p=0.19

Abdominal aortic aneurysm ≥ 5.5 cm 26 (22) 15 (14) 22 (16) 15 (13) p=0.93

* Analysis of covariance test analyzed differences between decision aid group and control group at 1 month 
follow-up, corrected for baseline values.
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aneurysm experienced more decisional conflict could be explained by the fact that these 

patients tend to have shorter consultations with their surgeon.5 Moreover, patients with 

small aneurysms might not relish the idea of watchful waiting, i.e. postponing elective 

surgery while running the risk of rupture between follow-up visits. 

Our findings of increased patient knowledge with unaltered anxiety levels, satisfaction 

or health outcomes are in keeping with systematic reviews evaluating previous studies on 

decision aids in surgery and other medical specialties.7,9 One could doubt the relevance of 

the rather marginal increase in knowledge, although the size of the effect does approach 

that of a recent systematic review on decision aids in surgery.7 In a previous pilot study, 

patients felt better informed and claimed the decision aid adds value in the decision 

making process.10 

A number of limitations of this study has to be discussed. A considerable number of 

patients could not be included, were not asked to participate or declined to participate. 

Based on the motives recorded for declining trial participation, we have no reason to 

assume that these patients systematically differ from the study participants; however 

selection bias may have occurred in patients that were not included. 

The fact that both patients and surgeons were aware of the aim and subject of the 

study and could not be blinded to the allocation may have introduced performance bias 

in terms of altered communication styles. It is possible that surgeons in the contributing 

centres offered more than average information to their patients. 

We also would like to note that the aneurysms in our patients were found coincidentally, 

mainly during ultrasonography or CT scanning. A screening program for abdominal aortic 

aneurysm is not currently applied in the Netherlands. It is therefore uncertain to what 

extent our results can be extrapolated to people whose aneurysm is found by screening. 

Future research should focus on identifying specific subgroups of patients which may 

derive more benefit from the introduction of the decision aid than the entire population of 

abdominal aortic aneurysm patients. We observed a greater decline in decisional conflict 

with the decision aid in patients with a small aneurysm, but our study was not powered for 

evaluating such effects with sufficient precision in subgroups. Patients expressing the need 

for more explicit information or expressing high decisional conflict scores, and thereby 

overlooking the full range of consequences of treatment options, may also benefit more 

from a decision aid.35 

The actual use of decision aids in daily clinical practice poses some challenges.37 It is 

up to the surgeon to recognize situations of clinical uncertainty and to acknowledge the 

importance of sharing treatment decisions with patients. In doing so, some physicians 

in other medical specialties are reluctant to use decision aids as their use would prolong 

physician-patient communication.38,39 Yet, one could argue that when patients are 

informed about their condition and treatment options beforehand, actual consultation 

times might be reduced and interaction optimized, as this time can be focused on resolving 

remaining areas of uncertainty. 
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When considering the use of a decision aid, the surgeon also has to evaluate whether 

the patient would understand the information being provided.40,41 Some patients may not 

understand enough about their health and their condition to be able to make evidence-

guided decisions, but such patients may be hard to identify.42 

Surgeons in clinical practice face the challenge of sharing aneurysm treatment decisions 

with patients. This study shows that it can be safe to use a decision aid in addition to 

regular surgeon patient communication for this purpose, as our use of the decision aid 

did not increase anxiety, nor did it affect health outcomes. In this way, patients can be 

provided with complete evidence-based information about their disease and the available 

treatment options, while their preferences are being elicited as well, irrespective of the 

hospital or surgeon visited. Nevertheless, the effects of the decision aid in terms of 

reducing decisional conflict or improving satisfaction are, at best, very limited. 
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ABSTRACT 
Background: Patient decision aids facilitate treatment decisions. They are often evaluated 

in terms of their effect on decisional conflict, as measured by the Decisional Conflict Scale 

(DCS). It is unclear to what extent lower DCS scores are accompanied by observable 

patient behavior or emotions.

Objective: To help interpret DCS scores.

Design: In a Dutch university hospital, statements on behaviors or emotions during 

decision making were collected from asymptomatic aneurysm patients and healthy 

employees. Subsequently, they rated the intensity of decisional conflict each statement 

expresses on a 1-to-10 scale. Selected statements were prospectively tested in aneurysm 

patients and cancer patients facing treatment dilemmas. 

Measurements: Associations between patients’ DCS scores and reported behavior and 

emotions were analyzed using logistic regression analysis.

Results: Participants provided 363 statements on behaviors and emotions during decision 

making, of which 28 were mentioned more than four times. Nine forms of behavior and 

emotions were selected as they were graded with the least variable median ratings of 

intensity of decisional conflict. Among 100 patients facing a treatment dilemma, each 

point increase in DCS lowered their odds for “immediately making the decision” (OR 0.96, 

95% CI 0.93 to 0.98), whereas the odds of “fretting regularly” (OR 1.05, 95% CI 1.02 to 

1.08) and “feeling nervous when thinking of the decision” (OR 1.04, 95% CI 1.01 to 1.06) 

where higher.

Conclusions: A decrease in decisional conflict scores leads to less decision postponing 

behavior, fretting and nervousness. Research should focus on which DCS scores are 

needed to make deliberate decisions and which scores hinder patients in decision making.
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INTRODUCTION
Whenever multiple treatment options are available, without one option being superior, 

patient preferences need to be incorporated in treatment decision making. This may be 

challenging to patients, especially in high-stake decisions involving risk, loss or regret.1,2 

For example, women considering adjuvant radiotherapy after surgery for endometrial 

cancer have to weigh the reduced risk of tumor recurrence against the risk of radiation-

induced harm.3 Men offered PSA screening have no guarantee that taking the test 

decreases their overall mortality risk, while participating in screening may expose them to 

the potential harm of diagnostic follow-up and iatrogenic consequences of prostate cancer 

treatment.4,5

Patient decision aids have been developed to explore patient preferences and values and 

to facilitate decision making.6 These tools contain information on treatment options and 

outcomes, related to the patient’s health status. Such decision aids are often considered to 

be effective if a controlled study has shown that their use lowers scores on the Decisional 

Conflict Scale (DCS).6-8 This DCS expresses the degree of uncertainty within an individual 

about which course of action to undertake.1,9

To those using the DCS it is not always intuitive how to interpret the magnitude of the 

scores. It is unclear what observable behavior or emotions are expressed by patients at 

different levels of decisional conflict. Some symptoms like hesitation, verbalized concern, 

self-focusing and restlessness, were defined when the concept of decisional conflict was 

initially introduced.1 It was suggested that people with high decisional conflict scores were 

more likely to delay the decision, to change their mind or to express decisional regret.10 

One study found that increasing decisional conflict scores independently predicted men 

blaming their doctor for bad outcomes if they had undergone PSA testing for prostate 

cancer.11 Nevertheless, the empirical documentation of these behavioral expressions of 

decisional conflict in the healthcare setting is limited. 

 If signs and symptoms of patients in decisional conflict could be identified, this would 

help to further validate the DCS and interpret the magnitude of DCS scores. Moreover, 

one could determine the extent to which DCS scores need to be decreased in order to 

realize an improvement that is, besides statistically significant, also relevant to the patient.

To be able to interpret numeric DCS scores, we collected statements on behavior and 

emotions people experience during decision making. We invited patients and healthy 

hospital employees to rate the intensity of decisional conflict that each statement 

expresses, and prospectively tested them in other patients faced with decisions about 

treatment. In our analysis, we compared these patients’ DCS scores with the extent to 

which they reported behavior and emotions associated with decisional conflict.  
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METHODS
This study was conducted in a Dutch university hospital and comprised three phases, 

based on Thurstone’s classic method of equal-appearing intervals.12 This method is used 

to measure the attitude towards a given construct. First, a large number of statements 

is collected that relate to the construct being measured. Second, judges rate these 

statements in categories of favourableness towards the construct. The statements with 

the least variable median ratings are used to construct a questionnaire. Third, participants 

administer the questionnaire by agreeing or disagreeing with each item. The ethical board 

waived formal ethical approval as the study neither intervened in the patients’ medical 

treatment nor affected their psychological integrity.

Phase I: Collecting statements about behavior and emotions in decision 
making

The first phase was conducted in two groups of participants. Patients with an asymptomatic 

abdominal aortic aneurysm were informed by their doctor and were asked verbal consent 

to participate in the study immediately after their visit to the outpatient clinic. The second 

group consisted of healthy employees of the hospital’s Clinical Epidemiology and Quality 

Assurance departments. They were approached by the investigators via email. These two 

groups were selected to secure a wide range of reported behaviors and emotions when 

experiencing decisional conflict. 

Participants provided written statements about behavior they had displayed, or 

emotions they had experienced while having to make important decisions (e.g. “I ask my 

family for advice”, or “I become nervous whenever I think of the decision”). They could 

think of both medical and other important decisions they had been facing, which had 

been either easy or difficult to decide about. Two investigators independently assessed all 

statements. They removed statements from the resulting list if they were incomplete or 

when both investigators found them unrelated to decision making behavior. Disagreements 

in classification were reconciled by discussion with a third investigator. In the same way, 

similar statements were grouped. A frequency table was drawn for the list of statements. 

Statements were regarded as being representative and included in the second phase if 

they had been mentioned more than four times. 

Phase II: Rating the intensity of decisional conflict each statement 
expresses

In the second phase of the study, other aneurysm patients visiting the outpatient clinic at 

that particular time were approached, together with the same hospital employees that 

had been invited to participate in phase I. They judged the intensity of decisional conflict as 

expressed by each of the included statements on behaviors and emotions. Participants were 

instructed to think of somebody who has to make a difficult decision about undergoing 
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major surgery. They were asked to grade each statement on a 1 to 10 scale, using round 

numbers, with 1 representing no uncertainty and 10 meaning severe uncertainty about 

which course of action to undertake.1 Median values and interquartile ranges (IQR) of the 

ratings were then calculated for each statement. The statements with the least variable 

median ratings were selected as they represent the most specific intensity of decisional 

conflict.

Phase III: Prospective testing of the statements with patients in decision 
about treatment

In the third phase, a convenience sample of aneurysm patients and cancer patients who 

had just discussed treatment options with their doctor at the outpatient clinic, were 

invited. Newly diagnosed aneurysm patients had discussed whether or not to undergo 

elective surgery. Prostate cancer patients and endometrial cancer patients had discussed 

the pros and cons of (adjuvant) radiotherapy. 

The remaining list of statements, representing specific degrees of decisional conflict, 

was presented to them in a questionnaire to fill out at home once-only. This also 

contained the DCS in Dutch,13 the items concerning anxiety from the Hospital Anxiety and 

Depression Scale, and some demographic questions.14,15 For each statement developed in 

the first two phases of the study, participants were invited to reflect whether they actually 

displayed the behavior or experienced the emotion as specified. They could respond to 

the statement by either “yes, this is applicable to me” or “no, this is not applicable to me”.

Statistical analysis

The presence of the reported behaviors and emotions was related to decisional conflict 

scores as measured by the DCS, by means of logistic regression analysis. There the DCS 

score was used as the independent variable and the presence or absence of the behaviors 

or emotions as the dependent variables. Effects are reported as odds ratios per point 

increase on the DCS, with 95% confidence intervals. Given the multiple logistic regression 

analyses, we focused on p-values less than 0.01 in identifying significant associations 

between reported behaviors and emotions and DCS scores.

Confidence intervals around the odds ratios were estimated to be about 0.05 wide. This 

effectively means that significant odds ratios of 1.04 or higher (per DCS score unit) could 

be found at the 1% significance level. Data were processed and analyzed using SPSS 16.0 

(SPSS, Chicago, IL, USA). 
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RESULTS

Phase I: Collecting statements about behavior and emotions in difficult 
decisions

Following their visit at the outpatient clinic, 31 consecutive asymptomatic aortic aneurysm 

patients provided 123 statements about behavior they had displayed or emotions they had 

experienced while making difficult decisions. Of the 117 hospital employees invited, 29 

(25%) replied. They produced another 240 statements. After face evaluation and grouping 

of similar statements, 28 statements were taken to the second phase (Figure 1).  

Figure 1. Flowchart of gathering statements on behaviors 
and emotions in decisions about treatment.

Removal of statements that were
incomplete or unrelated to
decision making behavior  

Grouping of similar statements
and removal of statements
mentioned ≤ 4 times   

Collecting of statements about
behavior and emotions in difficult
decisions  

Rating of statements for their
intensity of decisional conflict
removal of statements with
ambiguous median ratings  

363 statements

298 statements

28 statements

9 statements of reported behavior
and emotions in decisions about
treatment  

9 statements
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Phase II: Rating the intensity of decisional conflict each statement 
expresses

In the second phase, 48 asymptomatic aneurysm patients and 42 out of 117 hospital 

employees (36%) graded the intensity of decisional conflict of each statement, taking the 

point of view of someone who has to decide about major surgery and actually encounters 

the stated behavior or emotion. Nineteen statements had an IQR of three or more on the 

10-point scale and were therefore discarded. The median rating values of the remaining 

nine statements ranged from two to eight (Table 1).

Table 1. Ratings of decisional conflict as judged for behavior one may display and emotions one may experience 
during treatment decision making. 

“Considering the decision I have to make:…” Median rating 
(IQR*)

I make the decision immediately 2 (1-2)

I only think of it when somebody else reminds me 3 (2-4)

I only think of it during quiet moments, for example at home or during a walk 4 (3-5)

I ask for advice from friends and family, as I do not know what decision is best for me 6 (5-7)

I search for fellow-sufferers to ask for their personal experiences with the decision 6 (5-7)

I fret regularly regarding what decision is best for me 7 (6-8)

I keep postponing it 7 (6-8)

I become nervous whenever I think of it 7 (6-8)

I feel restless all the time because of the decision 8 (6-8)

*IQR: interquartile range

Phase III: Prospective testing of the statements with patients in decision 
about treatment

In the third and final phase, 100 aneurysm and cancer patients completed the questionnaire. 

Particularly male patients of about 70 years of age and with varying levels of education 

participated (Table 2). After the visit to their doctor in which treatment options were 

explained and pros and cons were discussed, about half of the patients stated to be sure 

regarding their preferred treatment option (Table 2). They had a median DCS score of 27 

(IQR 15 to 39) on a 100-point scale. About half of all patients stated to have made their 

decision immediately, to think of the decision when someone else reminded them, or 

to think of the decision during quiet moments, like at home or during a walk (Table 3). 

Patients agreed less often as to the statements that had been rated with a higher intensity 

of decisional conflict in the second phase of the study.

Three questionnaires could not be used in the univariate logistic regression analysis 

due to missing DCS scores. Based on the remaining 97 questionnaires, three out of nine 

statements showed a significant association between DCS score and the likelihood of 
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Table 2. Characteristics of patients in treatment decision making prospectively testing the statements.

n (%)

Abdominal aortic aneurysm patients 66 (66)

Cancer patients 34 (34)

Males 78 (78)

Age 70 (SD* 9)

Level of education Secondary education 41 (41)

High school 30 (30)

College 29 (29)

Treatment preference  Sure 53 (53)

Unsure 47 (47)

Decisional Conflict (0 to 100 scale) 27 (IQR 15-39)

Anxiety (0 to 21 scale) 4 (IQR 2-8)

* SD: standard deviation

Table 3. Association between decisional conflict scores as measured by the DCS and patients’ reported 
behaviors and emotions.

No patients agreeing to 
the statement

Odds Ratio
(95% CI†)

p value

“Considering the decision I have 
to make:”

DCS*
0-24
N=46

DCS*
25-49
N=39

DCS*
50-74
N=11

DCS*
75-100

N=1

I make the decision immediately 37 19 4 0 0.96 (0.93-0.98) 0.00

I only think of the decision when 
somebody else reminds me

18 19 5 0 1.01 (0.99-1.03) 0.45

I only think of it during quiet 
moments, for example at home or 
during a walk

25 21 6 0 0.99 (0.97-1.02) 0.60

I ask for advice from friends and 
family, as I do not know what is best 
for me

10 11 2 0 1.00 (0.98-1.03) 0.99

I search for fellow-sufferers to ask 
for their personal experiences 

8 7 2 0 1.00 (0.97-1.03) 0.76

I fret regularly regarding what 
decision is best for me

7 15 7 0 1.05 (1.02-1.08) 0.00

I keep postponing the decision 1 7 2 0 1.04 (1.01-1.08) 0.02

I become nervous whenever I think 
of the decision

5 10 5 0 1.04 (1.01-1.06) 0.01

I feel restless all the time because of 
the decision

9 6 7 0 1.03 (1.00-1.05) 0.06

* DCS: Decisional Conflict Scale; Odds ratio per unit change; † 95% confidence interval 
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patients reporting to express the corresponding behavior or emotion (Table 3). For each 

point increase in DCS, the odds of “immediately making the decision” were 4% lower (OR 

0.96, 95% CI 0.93 to 0.98). The odds of “fretting regularly” (OR 1.05, 95% CI 1.02 to 

1.08) and “feeling nervous when thinking of the decision” (OR 1.04, 95% CI 1.01 to 1.06) 

increased with 5% and 4% respectively. Resulting from these ORs, a 10-point increase 

in DCS score lead to a 34% decreased odds of immediately making the decision, 63% 

increased odds of fretting regularly, and a 48% increased odds of nervousness.

In Figure 2, the number of patients who agreed with these three statements is plotted 

against several levels of decisional conflict. An increase in DCS score from 20 to 30 points 

was associated with a substantial decrease in number of patients who made the decision 

immediately (from 73% to 57%). The same increase in DCS score was associated with 

more patients fretting regularly about their treatment decision (from 18% to 26%) and 

becoming nervous (from 9% to 22%). 
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Figure 2. Patients’ reported behavior and emotions during treatment decision making, related to decisional 
conflict scores
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DISCUSSION
In this study we evaluated associations between DCS scores and the likelihood of expressing 

specific behaviors or emotions, previously identified as associated with important decisions. 

The odds of fretting regularly and feeling nervous when thinking of the decision were 

higher in those with higher decisional conflict scores, whereas the odds of immediately 

making the decision were lower. 

Six other forms of behavior and emotion, which were judged to express a moderate 

intensity of decisional conflict, were not significantly associated to the DCS. Apparently, 

these behaviors and emotions are expressed independent of the strength of a patient’s 

rational dilemma about treatment.16 The three associations found between behavior 

or emotions and DCS score were rather weak. For example, a considerable number of 

patients with high DCS scores stated not to display the forms of behavior and emotions 

despite of their attribution to the category of high conflict. These weak associations may 

be explained by the fact that the DCS was not developed to measure decision making 

behavior or emotions, but to measure a patient’s internal conflict in medical decisions. 

The forms of behavior and emotions we indentified here may, for instance, depend more 

strongly upon character traits than on the psychological burden of having to make a 

treatment decision.

Although decisional conflict is all about what people go through when confronted with 

a difficult decision, the concept of decisional conflict has rarely been related to behavioral 

outcomes, emotional states, or measures of character traits in the hospital setting. In 

a clinical trial on active surveillance for early prostate cancer, higher DCS scores were 

associated with higher neuroticism scores, whereas high extraversion was associated with 

lower DCS scores.17 Patients with strong intentions regarding invitations to influenza 

vaccination, genetic testing, treatment options for localized prostate cancer and early 

stage breast cancer were found to have lower levels of decisional conflict than those 

whose intentions were uncertain.9,13,18,19

In the end, a decision between several reasonable options has to be made that fits 

patient preferences and values regarding treatment outcomes. Pathologic degrees of 

decisional conflict might lead to decisions with disadvantageous benefit versus harm 

tradeoffs and even unwanted treatment outcomes like death or severely impaired quality 

of life.20

Therefore, a reduction in decisional conflict is usually the primary outcome measure 

in studies in which patient decision aids are deployed to facilitate treatment decision-

making. The underlying theory of the DCS is that high scores could lead to hyper-vigilant 

coping strategies, in which patients make hastily decisions that give immediate relief from 

the stress and conflict.1 Yet, the full range of consequences is overlooked because of 

emotional excitement and limited attention.  
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However, some degree of decisional conflict may actually be essential to make high-stake 

therapy decisions.2,21 Although empirical studies are lacking, according to the concept 

of decisional conflict patients should be sufficiently aroused and motivated to engage in 

decision making.1 We advocate refinement of the expressions of decisional conflict into a 

continuum: more studies are needed to discriminate between benign features of decisional 

conflict, leading to deliberate health decisions, and harmful symptoms of decisional 

conflict, and in which range of DCS scores these symptoms may occur. Moreover, studies 

should also consider the time frame: there may be a time in which features of decisional 

conflict are very healthy but persistence for too great a time may be harmful.

Several potential limitations need to be addressed regarding the present study. First, the 

process for selecting the measures putatively related to decisional conflict was not built on a 

specific theory or driven by professionals in treatment decision making. We explicitly chose 

to follow a pragmatic approach, by involving patients and healthy volunteers in identifying 

the forms of behavior and emotions, in order to attune to daily practice and to illustrate 

decisional conflict scores in concrete terms of daily life. Second, the external validity of 

our findings might be limited, since predominantly male patients of about 70 years of age 

were included. Third, higher levels of decisional conflict were underrepresented in our 

patient sample, which corresponds to previous findings of patients overestimating their 

stability while in decision making.22 Therefore, we were unable to make more refined 

analyses for patients with scores at the upper end of the scale and chances to detect 

significant associations of those behavioral responses which correspond with a higher 

Decisional Conflict declined. Further research is warranted with a different case mix of 

patients, in terms of demographic data and levels of decisional conflict. 

In conclusion, future users of the DCS may be interested to learn that a decrease in 

decisional conflict scores leads to less fretting, nervousness, and decision postponing 

behavior. In contrast, DCS scores are not seamlessly associated with other behavior or 

emotions, such as the likelihood of asking for advice from friends or family or seeking 

contact with other patients facing the similar decision. Future research should focus on 

which levels of decisional conflict are needed to make deliberate decisions, which levels 

would hinder patients in decision making and doctors should act upon, and to what extent 

DCS scores need to be decreased in order to realize an improvement that is relevant to the 

patient.
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SUMMARY
Surgeons are expected to make treatment decisions that are based on the best available 

evidence. Moreover, they are called to recognise that important decisions should also be 

shared with patients. While dissemination of evidence-based surgery and communication 

of evidence to patients have been stressed for decades, not all surgeons actually use 

evidence-based surgery in daily practice. 

The studies in this thesis were performed to explore the current dissemination of 

evidence-based care throughout surgical practice and the communication of evidence 

regarding treatment options to patients, in particular by using decision aids. Chapter 1 

describes the outline and aims of this thesis.

Chapter 2 reports on the attitude, knowledge, and awareness among surgeons and 

surgical nurses concerning the paradigm of evidence-based surgery and the barriers 

experienced in practicing evidence-based surgery. At the Academic Medical Center, a 

university hospital in Amsterdam, participants were invited to complete the BARRIERS 

Scale and McColl et al. questionnaires. An evidence quiz was compiled for the surgeons. 

Attitudes towards evidence-based surgery were positive. Ninety-percent of surgeons were 

familiar with evidence-based surgery terms, versus 40% of the nurses. Common barriers 

for surgeons were conflicting results (79%; 23/29 respondents) and methodological 

inadequacies in research reports (73%; 21/29). For nurses the most important barriers 

were being unaware of the available evidence (67%; 49/73) and unclear reporting of  

research (59%; 43/73). Only about half of the evidence presented in the quiz was actually 

applied in daily practice. We advocate continual exposure to available evidence, through 

frequent critical appraisal meetings, and using pre-appraised sources of evidence. Nurses 

will probably benefit from evidence-based surgery training that focuses on basic skills. 

Chapter 3 describes the adherence to two Dutch local hospital guidelines, developed 

and implemented in the year 2000, and explores the factors accounting for long-term 

adherence and non-adherence to them. Using patient file data, adherence to a fluid 

balance guideline and body temperature guideline was evaluated retrospectively, Focus 

groups were launched to explore nurses’ perceptions of barriers and facilitators regarding 

long-term adherence. The predominant statements from the nurses’ focus groups were 

put to clinicians in questionnaires. Nurses involved in the fluid balance guideline (overall 

adherence 100%) stated that adherence has immediate advantages in terms of safety and 

a gain in time. They thought that the unanimous support of nurses and clinicians for this 

guideline enhanced adherence. Conversely, opinions on the body temperature guideline 

differed, and adherence was judged to be complex (overall adherence 50%). Although the 

guideline discourages routine postoperative body temperature measurements, surgeons 

nowadays “believe” a considerable number of patients do not meet the guideline criteria 

and they continue to ask for regular body temperature measurements. To secure adherence 

to local hospital guidelines after their implementation, guidelines should preferably be 
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comprehensive, and be applicable to the vast majority of patients in a particular setting. 

All health care professionals involved should be made aware of the immediate benefits of 

adhering to the guideline, for themselves and for their patients. 

Chapter 4 presents a scheme to help balance the benefits and harms of adjuvant 

therapy versus no adjuvant therapy for patients with intermediate risk stage I endometrial 

carcinoma. The scheme is illustrated by the available evidence on postoperative pelvic 

external beam radiotherapy to prevent recurrence of disease. The scheme represents a 

fictive cohort of 1,000 patients receiving adjuvant radiotherapy who are assigned to five 

possible outcomes. Three large randomised clinical trials were included. Recurrences will 

be prevented by adjuvant radiotherapy in 60 patients (groups 1 and 2), a majority of 908 

patients will neither benefit nor suffer severe radiation-induced harm (group 3), but 28 

patients will suffer severe complications due to adjuvant radiotherapy (group 4), and an 

expected 4 patients will die (group 5). We concluded that the scheme presented in this 

paper readily summarises the possible treatment outcomes and may be of practical value 

for clinicians and patients in making a shared decision about adjuvant therapies. 

Chapter 5 systematically reviews the evidence available on the effects of decision aids in 

patients facing a decision about surgical treatment. We searched electronic databases for 

controlled studies that evaluated the use of a decision aid in patients offered both surgery 

and alternative treatment options and documented the effects on actual treatment choices 

made. In addition, we summarised the effects on knowledge, decisional conflict, anxiety, 

quality of life, patient involvement, satisfaction, mortality, morbidity and costs. Seventeen 

studies of good methodological quality were included. Patients in the decision aid group 

chose to undergo invasive treatment less often (RR 0.80; 95% CI 0.67 to 0.95), had more 

knowledge about treatment options (MD 8.99; 95% CI 3.20 to 14.78), and experienced 

less decisional conflict (MD -5.04; 95%CI -7.10 to -2.99). Levels of anxiety and quality of 

life were similar. We concluded that offering a decision aid typically increases the number 

of patients who choose conservative or less invasive treatment options. As decision aids 

generally also improve patient knowledge and lower decisional conflict without raising 

anxiety levels, they should have a place in surgery, to help surgeons and patients achieve 

well-considered and shared treatment decisions.

Chapter 6 describes the kind of information surgeons communicate to patients at the 

outpatient clinic concerning abdominal aortic aneurysm and its treatment options. Dutch 

vascular surgeons recorded consultations with their patients. These audio recordings 

were scored on five statutory categories of information on: (1) the disorder, (2) procedure 

and aim of surgery, (3) consequences and risks of surgery, (4) watchful observation, and 

(5) individual prognosis regarding state of health. A category was considered as being 

adequately addressed if at least one of its items was mentioned. In total, 35 patient 

consultations were recorded: 13 patients had an aneurysm with a diameter <5.5 cm, and 

22 a diameter ≥5.5 cm. In only a minority of recordings were all five categories addressed: 

1 of 13 in the first group and 9 of 22 in the second. None of the items of information was 
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discussed consistently at every consultation. Although most patients were informed about 

the proposed treatment options (11 of 13 and 19 of 22), the alternative treatment option 

was not always mentioned (4 of 13 and 14 of 22). We concluded that patients with an 

abdominal aneurysm are inconsistently informed about their disorder and the available 

treatment options. The information provided is often less than legally required. This may 

hinder shared decision making. 

Chapter 7 reports on the development and evaluation of a decision aid for patients 

diagnosed with an asymptomatic abdominal aortic aneurysm. A multidisciplinary team 

defined criteria on design, medical content and functionality for use in the decision aid 

which focused  particularly on elderly users. It was developed in accordance with an 

international standard (IPDAS). A group of 15 patients with an abdominal aortic aneurysm 

evaluated the decision aid which was distributed on a CD-ROM. Information about the 

disease, the risks and benefits of surgical treatment and watchful waiting were presented 

as well as the individual possibilities and threats, based on the patient’s aneurysm diameter 

and risk profile,. The decision aid was favourably evaluated by doctors and patients. We 

concluded that the decision aid was a simple and practical tool to tell patients about the 

pros and cons of the various treatment options and to help surgeons share this information 

in an evidence-based, uniform format. 

Chapter 8 describes a six-centre randomised clinical study comparing the decision aid 

for abdominal aortic aneurysm treatment options (chapter 7) with regular information 

from the surgeon. The primary outcome was patient decisional conflict measured at one 

month follow-up. Secondary outcomes were patient knowledge, anxiety, and satisfaction. 

In total, 178 patients were included. Decisional conflict scores did not differ significantly 

between the decision aid and the regular information group (22 versus 24 on a 0-100 scale; 

p=0.33). Patients in the decision aid group had significantly better knowledge (10.0 versus 

9.4 on a 1- 13 scale; p=0.04), while anxiety levels (4.4 and 5.0 on a 0-21 scale; p=0.73) and 

satisfaction scores (74 and 73 on a 0-100 scale; p=0.81) were similar in both groups. We 

concluded that it seems safe to use a decision aid in addition to regular surgeon-patient 

communication to share aneurysm treatment decisions, as the decision aid did not increase 

anxiety, nor did it affect health outcomes. Nevertheless, the effects of the decision aid on 

reducing decisional conflict or improving satisfaction are very limited at best.

Chapter 9 reports on how to interpret the scores of the numeric Decisional Conflict 

Scale (DCS). In a Dutch university hospital, we collected statements on behaviour and 

emotions that people experience during decision making. We invited patients and healthy 

hospital employees to rate the intensity of decisional conflict that each of these statements 

expresses on a 1 to 10 scale. Participants provided 363 statements on behaviours and 

emotions during decision making. Based on the precision of the median ratings of 

intensity of the decisional conflict nine of these were selected. Using logistic regression 

analysis, we then evaluated associations of the DCS scores of patients faced with decisions 

about treatment with whether or not they reported behaviour and emotions previously 
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associated with decisional conflict. In 100 patients facing a treatment dilemma, a higher 

DCS was associated with lower odds for “immediately making the decision” (OR 0.96 per 

DCS point; 95% CI 0.93 to 0.98), whereas the odds of “fretting regularly” (OR 1.05, 95% 

CI 1.02 to 1.08) and “feeling nervous when thinking of the decision” (OR 1.04, 95% CI 

1.01 to 1.06) were higher. We concluded that future users of the DCS may be interested 

to learn that lower decisional conflict scores are associated with less fretting, nervousness, 

and decision postponing behaviour. 
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FUTURE PERSPECTIVES

Future challenges for the dissemination of evidence-based surgery

According to the change model as proposed by Prochaska,1 the dissemination of evidence-

based surgery presently seems to be in the penultimate stage because considerable 

“action” has been undertaken to disseminate the paradigm. The next stage of Prochaska’s 

model comprises either maintenance or relapse (see Figure). In order to continue practicing 

evidence-based surgery, we face the challenge of keeping up with the new and relevant 

studies that are published every day and to disseminate the evidence from them in daily 

clinical practice in the form of easily digestible care summaries and guidelines.2,3 The 

second challenge is to incorporate evidence-based surgery into all aspects of care - in the 

operating theatre, the outpatient clinic, the wards and at handovers - rather than to limit 

it to educational activities only. As the upcoming generations of surgeons and nurses will 

have had structural education in evidence-based surgery during their training, they may 

experience fewer barriers to appraising scientific literature and applying its results in daily 

surgical practice than we found in this thesis.

Dissemination of the paradigm of evidence-based surgery is not enough to achieve actual 

implementation. A recent systematic review of the implementation of evidence-based 

practice found several organisational infrastructure solutions to promote evidence-based 

practice:4 national and international organizations and management promoting the 

paradigm, undergraduate and postgraduate education, and individual support in the form 

of mentors or role models on the wards. As the solutions in this systematic review were 

self-reported by health care professionals, they probably satisfy the professionals’ needs 

Figure. Stages of Change Model according to Prochaska.1

Relapse

ContemplationMaintenance

Action Determination

Pre-contemplation
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although evidence of the effect of the implementation interventions is lacking. Since valid 

and reliable tools to assess evidence-based behaviour are available,5 future studies should 

aim at measuring if healthcare professionals and healthcare organisations actually do work 

in an evidence-based manner. 

Communicating evidence and decision aids to involve patients in decision 
making

This thesis also considered inconsistent communication of evidence to the patients. It may 

seem counterintuitive to involve patients in decision making as the surgeon is considered 

to be the expert who knows what to do. However, evidence does not guide decisions 

without considering values and preferences, so the right treatment choice is not a matter 

of science or expertise alone. 

Patients are generally more than willing to participate in decision making after being 

thoroughly informed,6,7 and the appreciation of different treatment outcomes has been 

found to vary widely among patients as well as between clinicians and patients.8,9 Several 

authors have advocated explicitly including patient preferences in decision making in order 

to prevent preference misdiagnoses.10 For example, unnecessary surgery can be prevented 

in patients for whom surgery may seem indicated but who do not wish to run the risk of 

surgical complications or to go through the process of recuperating from surgery. 

Future directions for communicating evidence and sharing treatment 
decisions

We reported that the use of decision aids in surgery seems to have beneficial effects 

for patients, but we need to learn more about the effects of communicating evidence 

in regard to daily surgical practice. Does it affect consultation time, or the number of 

consultations before reaching a decision? When would be the best time to provide the 

decision aid: directly after referral by the general practitioner, during the first visit at the 

outpatient clinic, or whenever patients ask for more information?

Decision aids are tools that go beyond regular patient information leaflets by explicitly 

exploring patient preferences and values. Yet tools are not sufficient: we need to achieve 

actual patient involvement in decision making. A limitation of the research in this thesis 

is that we investigated the communication of evidence in preference-sensitive decisions, 

assuming that both clinicians and patients were aware of the fact that multiple reasonable 

treatment options existed. We did not measure if this awareness was actually present, 

although this is a prerequisite for making shared treatment decisions.10-12 Our finding that 

alternative treatment options are only discussed incidentally may be a consequence of 

surgeons being biased by their own values concerning treatment options. 

Future studies should evaluate if this awareness of the fact that there is a choice is 

present - particularly in patients. If this is not the case, interventions to share treatment 
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decisions and to promote the use of decision aids should first be aimed at alerting patients 

to the presence of multiple treatment options.

In typical shared decision making, clinicians communicate the evidence on risks and 

benefits of available options, and patients share their preferences and values in return.6,13 

Clinicians are advised to first introduce the choice, and then describe options, often by 

integrating the use of patient decision support tools, and subsequently to help patients 

explore their preferences; this is then followed by making the decision.11 The Salzburg 

Statement on Shared Decision Making was designed to call on patients and clinicians to 

collaborate towards this goal.13 This suggests that in Prochaska’s model the implementation 

of shared decision making has passed the stage of determination (see Figure).1 The next 

stage - considering actions - is now being addressed through the development of decision 

aids worldwide,14,15 but it has not yet reached the necessary stage of wide acceptation of 

the paradigm of shared decision making, as can be said of evidence-based surgery. 

To implement shared decision making in surgical practice, the mere development 

of decision aids that are made freely accessible on a website has been shown to be 

insufficient.16 Inviting patients to contemplate their treatment preference by means of a 

decision aid is not the same as enticing them into shared decision making in the consultation 

room. A culture has to be created in which professionals regard shared decision making as 

a necessary skill. Moreover, barriers such as insufficient time, lack of fit into organisational 

routines, and health care professionals’ perception that they already apply shared decision 

making, have to be overcome.17-19 Some have advocated incorporating suggestions into 

evidence-based guidelines on what evidence is to be communicated to the patient, or even 

to include patient decision aids in every guideline.20-22 So far, prospective studies that 

empirically document the effects of these interventions are lacking.

Patient scenario

At the end of this thesis, we would like to return to the scenario presented in Chapter 

1. The patient was included in the randomised clinical trial described in Chapter 8, in 

which he was allocated to the decision aid group. After having viewed the decision aid, 

he understood there is no scientific support for  operating on aneurysms of the same 

diameter as his. He was reluctant to run the risk of complications associated with elective 

surgery because of his work in his web store in wines. In the end, surgeon and patient 

agreed upon a watchful waiting policy with six-monthly ultrasound follow-ups. 

This case story exemplifies how dissemination of evidence-based surgery can be achieved, 

through the communication of evidence about the disorder and the available treatment 

options for asymptomatic abdominal aortic aneurysms, all presented in a decision aid. 

Although this patient scenario took place in the scope of a study, communicating evidence 

and sharing decision making with patients can already start in current clinical practice if 

surgeons do not take their patients’ consent for granted.
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SAMENVATTING
Chirurgen worden geacht beslissingen te nemen die zijn gebaseerd op het beste 

wetenschappelijke bewijs dat beschikbaar is over de behandeling van hun patiënten. 

Bovendien wordt verwacht dat zij belangrijke beslissingen ook in samenspraak met de 

patiënt nemen. De verspreiding van evidence-based chirurgie en het communiceren over 

wetenschappelijk bewijs met de patiënt wordt al tientallen jaren benadrukt. Echter, in de 

dagelijkse praktijk maken niet alle chirurgen daadwerkelijk gebruik van evidence-based 

chirurgie.

De studies in dit proefschrift zijn uitgevoerd om de huidige verspreiding van evidence-

based chirurgie in de chirurgische praktijk, en de communicatie van wetenschappelijk 

bewijs over behandelmogelijkheden met patiënten te verkennen, in het bijzonder door 

middel van zogenaamde keuzehulpen. In hoofdstuk 1 staan de achtergronden en doelen 

van dit proefschrift beschreven.

In hoofdstuk 2 worden de attitude, kennis en ervaren hindernissen van chirurgen en 

chirurgische verpleegkundigen gerapporteerd aangaande het principe van evidence-based 

chirurgie en de toepassing ervan. In het Academisch Medisch Centrum in Amsterdam 

werden deelnemers uitgenodigd om de McColl et al. vragenlijst en de BARRIERS Scale 

in te vullen. Daarnaast werden de chirurgen uitgenodigd voor een quiz over recent 

verschenen wetenschappelijk bewijs. De attitude ten opzichte van evidence-based 

chirurgie was positief: 90% van de chirurgen was bekend met evidence-based termen, 

ten opzichte van 40% van de verpleegkundigen. Gemeenschappelijke hindernissen voor 

chirurgen voor het toepassen van wetenschappelijk bewijs waren tegenstrijdige resultaten 

(79%; 23/29 respondenten) en methodologische tekortkomingen in onderzoeksrapporten 

(73%; 21/29). Voor verpleegkundigen waren de belangrijkste hindernissen het niet bewust 

zijn van de beschikbaarheid van bewijs (67%, 49/73) en onbegrijpelijke rapportering van 

het onderzoek (59%, 43/73). Uit de quiz bleek dat chirurgen slechts de helft van het 

overtuigende wetenschappelijke bewijs toepasten dat eigenlijk tot een verandering van 

werkwijze zou moeten leiden. Wij pleiten daarom voor een voortdurende blootstelling aan 

beschikbaar wetenschappelijk bewijs. Ten eerste door middel van frequente bijeenkomsten 

ter kritische evaluatie van wetenschappelijke artikelen en ten tweede door het gebruik 

van bronnen met wetenschappelijke artikelen die reeds beoordeeld zijn op kwaliteit. 

Verpleegkundigen zullen waarschijnlijk profiteren van scholing in de basisvaardigheden 

van evidence-based chirurgie. 

In hoofdstuk 3 wordt de naleving van twee evidence-based richtlijnen beschreven. Deze 

richtlijnen werden ontwikkeld en geïmplementeerd in het jaar 2000 in het Academisch 

Medisch Centrum in Amsterdam. Door middel van retrospectief statusonderzoek 

evalueerden we de naleving van een richtlijn aangaande het bijhouden van de vochtbalans 

en een richtlijn met betrekking tot het meten van de lichaamstemperatuur postoperatief. 

In focusgroepen met verpleegkundigen werden belemmerende en bevorderende factoren 
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geïnventariseerd voor naleving van deze richtlijnen op de lange termijn. De genoemde 

factoren legden we in de vorm van vragenlijsten voor aan de artsen. Verpleegkundigen 

die betrokken waren bij de vochtbalans richtlijn (naleving 100%), verklaarden dat 

de richtlijn onmiddellijke voordelen bood op het gebied van veiligheid en tijdwinst. Zij 

noemden ook de unanieme steun van verpleegkundigen en artsen voor deze richtlijn 

als een belangrijke bevorderende factor. Omgekeerd verschilden de meningen van de 

verpleegkundigen en chirurgen over de lichaamstemperatuur richtlijn. De naleving ervan 

werd als ingewikkeld bestempeld (naleving 50%). Hoewel de richtlijn het routinematig 

meten van de lichaamstemperatuur bij postoperatieve patiënten ontmoedigt, waren 

de professionals van mening dat heden ten dage een aanzienlijk aantal patiënten niet 

binnen de criteria voor deze richtlijn past. Om de naleving van ziekenhuisrichtlijnen na 

hun introductie te bevorderen, moeten richtlijnen bij voorkeur van toepassing zijn op 

de overgrote meerderheid van de patiënten in de betreffende setting. Alle betrokken 

professionals dienen bewust te worden gemaakt van de directe voordelen van het naleven 

van de richtlijn, voor zichzelf en voor hun patiënten.

In hoofdstuk 4 wordt een grafische weergave gepresenteerd om de balans weer te 

geven tussen de voor- en nadelen van adjuvante therapie versus geen adjuvante therapie 

bij vrouwen met een intermediair risico stadium I endometriumcarcinoom. Dit werd 

geïllustreerd met behulp van het beschikbare wetenschappelijke bewijs over postoperatieve 

radiotherapie van het bekken om recidieven te voorkomen op basis van drie grote 

gerandomiseerde klinische studies. Een zogenoemde frequentieboom geeft de vijf mogelijke 

uitkomsten weer van een fictief cohort van 1000 patiënten die adjuvante radiotherapie 

ondergaan hebben. Deze weergave maakt duidelijk dat door adjuvante radiotherapie bij 

60 patiënten recidieven voorkomen worden (groep 1 en 2), echter bij een meerderheid 

van 908 patiënten geen recidief voorkomen wordt en de patiënt niet te lijden heeft van 

de straling (groep 3), maar 28 patiënten ernstige complicaties krijgen als gevolg van de 

adjuvante radiotherapie (groep 4) en 4 patiënten sterven door de radiotherapie (groep 5). 

We concludeerden dat deze grafische weergave de verschillende behandeluitkomsten van 

adjuvante therapie overzichtelijk samenvat en van praktische waarde kan zijn voor artsen en 

patiënten bij het nemen van een gezamenlijke beslissing hierover.

Hoofdstuk 5 bevat een systematisch literatuuroverzicht van de effecten van 

keuzehulpen voor patiënten die geconfronteerd worden met een te nemen beslissing 

over wel of geen chirurgische behandeling. We zochten in elektronische databanken naar 

gecontroleerde studies over keuzehulpen voor patiënten met zowel operatieve als andere 

behandelmogelijkheden. Deze studies evalueerden het effect op de feitelijk gemaakte 

behandelkeuze. Daarnaast werden de effecten van de keuzehulpen op kennis, keuzestress 

(vrije vertaling van de Engelse term decisional conflict), angst, kwaliteit van leven, patiënt 

betrokkenheid, tevredenheid, mortaliteit, morbiditeit en kosten samengevat. We vonden 

17 studies van goede methodologische kwaliteit. Patiënten in de keuzehulpgroep kozen 

minder vaak voor de meest invasieve behandeling (RR 0,80, 95% BI 0,67 tot 0,95). Zij 
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hadden meer kennis over de behandelmogelijkheden (MD 8,99, 95% BI 3,20 tot 14,78), 

en ervaarden minder keuzestress (MD -5,04; 95% BI -7,10 tot -2,99). Er was geen verschil 

in angst en kwaliteit van leven. Hierom menen wij dat zij een plaats verdienen in de 

chirurgische praktijk om chirurgen en patiënten te helpen om weloverwogen en gedeelde 

besluiten over behandelingen te nemen.

In hoofdstuk 6 staat beschreven welke informatie chirurgen op de polikliniek bespreken 

met patiënten die een aneurysma van de abdominale aorta hebben, en wel met betrekking 

tot hun aandoening en de behandelmogelijkheden. Nederlandse vaatchirurgen maakten 

audio-opnamen van het consult met hun patiënten. Deze opnames werden gescoord op 

vijf wettelijk verplicht te bespreken categorieën van informatie over: (1) de aandoening, 

(2) de procedure en het doel van operatie, (3) de gevolgen en risico’s van de operatie, (4) 

‘waakzaam wachten’ en (5) een individuele prognose met betrekking tot de individuele 

gezondheidstoestand. Een categorie werd beschouwd als adequaat besproken, indien ten 

minste één van de onderliggende items werd genoemd. In totaal werden 35 consulten 

opgenomen. Er waren 13 patiënten met een aneurysma van <5,5 cm, en 22 patiënten met 

een diameter ≥ 5,5 cm (wat een reden is om te opereren). In geen enkel consult kwamen 

alle vijf categorieën aan bod. Hoewel de meeste patiënten informatie kregen over de 

aan hen voorgestelde behandeling (11 van de 13 en 19 van de 22), werd de alternatieve 

behandelmogelijkheid niet altijd vermeld (4 van 13 en 14 van de 22). We concludeerden 

dat patiënten met een abdominaal aneurysma inconsistent worden geïnformeerd over 

hun aandoening en de verschillende beschikbare behandelmogelijkheden. Regelmatig 

wordt minder informatie verstrekt dan wat wettelijk gezien verplicht is. Dit gegeven kan 

gedeelde besluitvorming belemmeren.

In hoofdstuk 7 wordt de ontwikkeling en evaluatie van een keuzehulp voor patiënten 

met een asymptomatisch aneurysma van de abdominale aorta uiteengezet. Een 

multidisciplinair team formuleerde criteria op het gebied van ontwerp, medische inhoud en 

functionaliteit voor de keuzehulp die zich vooral richt op gebruikers van oudere leeftijd. De 

keuzehulp werd ontwikkeld volgens de geldende internationale kwaliteitsnorm (IPDAS). 

Een groep van 15 patiënten met een abdominaal aneurysma evalueerde de keuzehulp 

op CD-ROM. Deze bevat informatie over de aandoening, risico’s en voordelen van de 

electieve operatie en van het afwachtende beleid. Bovendien geeft deze het individuele 

risico op ruptuur en operatiecomplicaties weer, op basis van de aneurysma diameter en het 

risicoprofiel van de patiënt. Chirurgen en patiënten waren positief over de keuzehulp. We 

concludeerden dat de keuzehulp een eenvoudig en praktisch instrument is om patiënten te 

informeren over de voors en tegens van de verschillende behandelmogelijkheden, en om 

chirurgen te helpen deze informatie te delen op een evidence-based en uniforme manier.

Hoofdstuk 8 omvat een gerandomiseerde klinische studie waarin de in hoofdstuk 7 

beschreven keuzehulp over behandelmogelijkheden voor patiënten met een aneurysma 

van de abdominale aorta wordt vergeleken met de gebruikelijke zorg, te weten de 

informatie zoals besproken door de chirurg. De studie werd uitgevoerd in zes ziekenhuizen 
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in de regio Amsterdam. De primaire uitkomstmaat was keuzestress een maand na 

inclusie. Secundaire uitkomsten waren kennis, angst en tevredenheid. In totaal werden 

178 patiënten geïncludeerd. Keuzestressscores verschilden niet significant tussen de 

keuzehulpgroep en de reguliere informatie groep (22 versus 24 op een 0-100 schaal, p = 

0,33). Patiënten in de keuzehulpgroep hadden significant meer kennis (10.0 versus 9,4 op 

1 tot 13 schaal; p = 0,04), terwijl angstscores (4.4 en 5.0 op een 0-21 schaal p = 0,73) en 

tevredenheidscores (74 en 73 betreffende een 0-100 schaal p = 0,81) vergelijkbaar waren 

in beide groepen. We concludeerden dat het veilig lijkt om een   keuzehulp te gebruiken 

als aanvulling op de reguliere chirurg-patiënt communicatie, aangezien de keuzehulp niet 

leidt tot meer angst en geen invloed heeft op gezondheidsuitkomsten. Beslissingen over 

de behandeling van een abdominaal aneurysma kunnen met behulp van de keuzehulp in 

samenspraak genomen worden. Echter, de effecten van de keuzehulp op het verminderen 

van keuzestress of het verbeteren van de tevredenheid zijn voor deze patiënten, op zijn 

best, zeer beperkt.

Hoofdstuk 9 gaat over de wijze waarop we de scores moeten interpreteren van de 

numerieke schaal waarmee keuzestress gemeten wordt (Decisional Conflict Scale). In het 

Academisch Medisch Centrum in Amsterdam verzamelden we uitspraken over het gedrag 

en de emoties die mensen ervaren wanneer zij een besluit moeten nemen. We nodigden 

zowel patiënten als gezond ziekenhuispersoneel uit om de intensiteit van keuzestress die 

elk van deze uitspraken tot uitdrukking brengt, te beoordelen op een schaal van 1 tot 

10. Deelnemers deden 363 uitspraken over gedrag en emoties tijdens besluitvorming. 

Gebaseerd op de nauwkeurigheid van de mediane scores van intensiteit van keuzestress, 

werden negen uitspraken geselecteerd. 

Met behulp van logistische regressieanalyse werden associaties berekend tussen de 

keuzestress scores van patiënten die op dat moment voor een behandelkeuze stonden, 

en het al dan niet aanwezig zijn van het gedrag en de emoties zoals weergegeven in de 

negen geselecteerde uitspraken. Bij 100 patiënten die voor een behandelkeuze stonden, 

werd een hogere keuzestressscore geassocieerd met een lagere kans voor ‘de beslissing 

direct nemen’. De odds ratio (OR) was 0,96 (95% BI 0,93 tot 0,98, met andere woorden 

per punt stijging op de keuzestress schaal werd de kansverhouding op het direct nemen 

van de beslissing kleiner met een factor 0,96). De kansen op ‘regelmatig piekeren’ (OR 

1,05, 95% BI 1,02 tot 1,08) en ‘zenuwachtig gevoel bij het denken aan de beslissing’ (OR 

1.04, 95% BI 1,01 tot 1,06) werden groter bij meer keuzestress. We concludeerden dat 

toekomstige gebruikers van de keuzestress schaal er rekening mee kunnen houden dat 

lagere keuzestress scores worden geassocieerd met minder piekeren, minder nervositeit, 

en het minder uitstellen van de keuze.

In hoofdstuk 10 worden de studies in dit proefschrift samengevat. Resultaten van de 

studies worden bediscussieerd en toekomstperspectieven besproken voor wat betreft de 

verspreiding van evidence-based chirurgie en het communiceren over wetenschappelijk 

bewijs met de patiënt, in het bijzonder door middel van keuzehulpen.
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TOEKOMSTPERSPECTIEVEN

Toekomstige uitdagingen voor de verspreiding van evidence-based 
chirurgie

Volgens het verandermodel van Prochaska bevindt de verspreiding van evidence-based 

chirurgie zich op dit moment in de voorlaatste fase,1 wat inhoudt dat er veel actie wordt 

ondernomen om het paradigma van evidence-based chirurgie te verspreiden. De volgende 

fase van dit model bestaat uit behoud of terugval (zie figuur). Om evidence-based chirurgie 

te kunnen blijven uitoefenen, staan   we voor twee uitdagingen. De eerste is voortdurend 

op de hoogte te blijven van nieuwe en relevante studies en om dit wetenschappelijke 

bewijsmateriaal te verspreiden in de vorm van bruikbare samenvattingen en richtlijnen 

voor de dagelijkse praktijk.2,3 De tweede uitdaging is om evidence-based chirurgie op 

te nemen in alle aspecten van de praktijk, zoals in de operatiekamer, de polikliniek, de 

verpleegafdelingen en bij overdrachten, in plaats van het te beperken voor gebruik tijdens 

educatieve activiteiten. De komende generaties van chirurgen en verpleegkundigen 

hebben structureel onderwijs genoten in evidence-based chirurgie tijdens hun opleiding. 

Wellicht ervaren zij minder belemmeringen dan wij vonden in de studies opgenomen in 

dit proefschrift bij het beoordelen van wetenschappelijke literatuur en het toepassen van 

wetenschappelijke onderzoeksresultaten in de dagelijkse chirurgische praktijk.

Het louter verspreiden van het paradigma van de evidence-based chirurgie is niet 

genoeg om de daadwerkelijke implementatie ervan te bereiken. Een recent systematisch 

literatuuroverzicht over de implementatie van evidence-based geneeskunde vond een 

aantal organisatorische, infrastructurele oplossingen voor het bevorderen van evidence-

Figuur. Verandermodel van Prochaska.1

Terugval

OverdenkingBehoud

Actie Vastberadenheid

Pre-overdenking
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based geneeskunde.4 Nationale en internationale organisaties inclusief het management 

zouden het paradigma moeten aanbevelen en ondersteunen, onderwijs zowel tijdens als 

na de opleiding en individuele ondersteuning in de vorm van mentoren of rolmodellen op 

de afdeling. Doordat de oplossingen in dit literatuuroverzicht werden gerapporteerd door 

de professionals zelf, zullen ze waarschijnlijk voldoen aan hun behoeften. Het empirische 

bewijs van het effect van de genoemde implementatie-interventies ontbreekt echter nog. 

Er zijn valide en betrouwbare instrumenten beschikbaar voor het meten van evidence-

based gedrag.5 Toekomstige implementatiestudies zouden dus daadwerkelijk kunnen 

meten of professionals en gezondheidszorg organisaties werken op een evidence-based 

manier.

Patiënten betrekken bij de besluitvorming 

Dit proefschrift beschouwt ook de inconsistente communicatie van wetenschappelijk bewijs 

naar patiënten. Het lijkt misschien contra-intuïtief om patiënten in de besluitvorming te 

betrekken, omdat de chirurg veelal wordt gezien als de expert die exact weet welke keuze 

voor een specifieke patiënt de juiste is. Echter, kennis en wetenschappelijk bewijsmateriaal 

kunnen niet leidend zijn in beslissingen zonder rekening te houden met waarden en 

voorkeuren. De juiste keuze van een behandeling is dus niet enkel een kwestie is van 

toepassing van kennis of wetenschap.

Patiënten zijn over het algemeen meer dan bereid om deel te nemen aan de 

besluitvorming nadat zij grondig geïnformeerd zijn.6,7 De waardering van de verschillende 

uitkomsten van een behandeling blijkt sterk te verschillen tussen patiënten en tussen 

artsen en patienten.8,9 In meerdere studies wordt gepleit voor het expliciet betrekken 

van de voorkeuren van de patiënt in de besluitvorming om een misdiagnose van zijn 

of haar voorkeur te voorkomen.10 Onnodige operaties kunnen bijvoorbeeld worden 

voorkomen bij patiënten bij wie een operatie-indicatie bestaat, maar die het risico van 

operatiecomplicaties niet willen nemen of die het herstelproces van een operatie niet 

willen doorlopen.

Het communiceren van bewijs en het delen van behandelbeslissingen in 
de toekomst

In dit proefschrift hebben we beschreven dat het gebruik van keuzehulpen in de chirurgie 

gunstige effecten heeft op patiëntniveau. De effecten op het niveau van de dagelijkse 

chirurgische praktijk zijn nog onvoldoende duidelijk. Beïnvloedt de inzet van een keuzehulp 

de consulttijd, of het aantal consulten dat nodig is om tot een beslissing te komen? 

Wanneer zou het beste moment zijn om de keuzehulp aan te bieden: direct na verwijzing 

door de huisarts, tijdens het eerste bezoek op de polikliniek, of pas wanneer patiënten 

vragen om meer informatie?

Keuzehulpen zijn hulpmiddelen die verder gaan dan reguliere patiënten informatie, 

doordat zij expliciet de voorkeuren en waarden van patiënten verkennen. Het enkel 
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inzetten van hulpmiddelen op zich is echter niet voldoende: we moeten patiënten 

daadwerkelijk zien te betrekken bij de besluitvorming. Een beperking van het onderzoek 

in dit proefschrift is dat we de communicatie over wetenschappelijk bewijs onderzochten 

tijdens voorkeursgevoelige beslissingen, ervan uitgaande dat zowel artsen als patiënten zich 

bewust waren van het feit dat meerdere behandelmogelijkheden bestonden  . We hebben 

niet gemeten of dit bewustzijn daadwerkelijk aanwezig was, terwijl dit een voorwaarde is 

voor het maken van gedeelde beslissingen over behandelingen.10-12 Onze bevinding dat 

alternatieve behandelmogelijkheden niet standaard worden besproken in de spreekkamer, 

kan een gevolg zijn van chirurgen die in hun communicatie worden beïnvloed door hun 

eigen, al bestaande voorkeuren met betrekking tot behandelmogelijkheden.

Toekomstige studies moeten duidelijk maken of besef van de aanwezigheid van een 

keuze er überhaupt is tijdens het consult, vooral bij patiënten. Indien dit niet het geval is, 

zouden interventies allereerst gericht moeten worden op het attent maken van patiënten 

op het bestaan van meerdere behandelmogelijkheden.

Bij gedeelde besluitvorming communiceren artsen wetenschappelijk bewijsmateriaal 

over de risico’s en voordelen van de behandelmogelijkheden, terwijl patiënten hun 

voorkeuren en waarden aangeven.6,13 Artsen wordt geadviseerd om eerst de keuze 

te introduceren, daarna de opties te beschrijven, bijvoorbeeld door het gebruik van 

keuzehulpen, en vervolgens de patiënt te helpen met het bepalen van diens voorkeur, 

gevolgd door het gezamenlijk nemen van de beslissing.11 Het ‘Salzburg Statement on 

Shared Decision Making’ is opgesteld om een beroep te doen op patiënten en artsen 

om samen te werken voor dit doel.13 Dit suggereert dat de implementatie van gedeelde 

besluitvorming in het verandermodel van Prochaska het stadium van ‘vastberadenheid’ 

voorbij is (zie figuur).1 De volgende stap - het ondernemen van acties - wordt nu genomen 

door de wereldwijde ontwikkeling van keuzehulpen.14,15 Het stadium van algemene 

acceptatie van het paradigma van gedeelde besluitvorming is echter nog niet bereikt, wat 

wel kan worden gezegd van evidence-based chirurgie.

Het is aangetoond dat het louter ontwikkelen en vrijelijk toegankelijk maken van 

keuzehulpen niet voldoet om gedeelde besluitvorming te implementeren in de praktijk.16 

Een keuzehulp waarin patiënten worden uitgenodigd om hun behandelvoorkeur te 

overwegen, is niet hetzelfde als de patiënt in de spreekkamer expliciet uit te nodigen 

tot gedeelde besluitvorming. Er moet een cultuur worden gecreëerd waarin professionals 

gedeelde besluitvorming beschouwen als een noodzakelijke vaardigheid. Bovendien 

moeten gerapporteerde hindernissen zoals onvoldoende tijd, onmogelijkheid om 

gedeelde besluitvorming in te passen in de organisatorische routines en de perceptie van 

professionals dat ze al gedeelde besluitvorming toepassen, overkomen worden.17-19 Er 

wordt gepleit om in evidence-based richtlijnen suggesties te incorporeren over hoe het 

wetenschappelijke bewijsmateriaal gecommuniceerd dient te worden naar de patiënt, 

of zelfs om keuzehulpen in elke evidence-based richtlijn te verwerken.20-22 Prospectieve 

studies die de effecten van deze interventies onderzoeken, ontbreken echter tot op heden.
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Casuïstiek patiënt

Aan het einde van dit proefschrift keren we terug naar de casus beschreven in hoofdstuk 

1. De patiënt werd deelnemer aan de gerandomiseerde klinische studie uit hoofdstuk 8, 

waarin hij werd toegewezen aan de keuzehulpgroep. Na het doorlopen van de keuzehulp, 

begreep hij dat er geen wetenschappelijke onderbouwing is voor het opereren van 

aneurysmata van dezelfde diameter als de zijne. Hij was bovendien terughoudend om 

het risico op operatiecomplicaties te nemen vanwege zijn wijn-webwinkel. De chirurg 

en patiënt kwamen overeen dat voorlopig een ‘waakzaam wachten’ beleid gevoerd zou 

worden, met halfjaarlijkse controles in de vorm van echografie.

Deze casus toont hoe evidence-based chirurgie kan worden verspreid door 

wetenschappelijk bewijsmateriaal over de aandoening en behandelmogelijkheden van het 

abdominale aneurysma te communiceren naar patiënten door middel van een keuzehulp. 

Hoewel dit scenario plaatsvond in onderzoeksverband, kan het communiceren van 

wetenschappelijk bewijsmateriaal en het delen van de besluitvorming over behandelingen 

al starten in de huidige praktijk, mits chirurgen zich realiseren dat de instemming van hun 

patiënten voor de behandelmogelijkheid van hun eigen voorkeur niet vanzelfsprekend is. 



Samenvatting en toekomstperspectiven

147

Chapter

10

REFERENTIES

 1.  Prochaska JM, Prochaska JO, Levesque DA. A transtheoretical approach to changing organizations. Adm 
Policy Ment Health 2001;28(4):247-61

 2.  Hoffmann T, Erueti C, Thorning S, et al. The scatter of research: cross sectional comparison of randomised 
trials and systematic reviews across specialties. BMJ 2012;344:e3223

 3.  Banzi R, Cinquini M, Liberati A, et al. Speed of updating online evidence based point of care summaries: 
prospective cohort analysis. BMJ 2011;343:d5856

 4.  Ubbink DT, Guyatt GH, Vermeulen H. Framework of policy recommendations for implementation of 
evidence-based practice: a systematic scoping review. BMJ Open 2013;3(1). pii: e001881

 5.  Oude Rengerink K, Zwolsman SE, Ubbink DT, et al. Tools to assess Evidence-Based Practice behaviour 
among healthcare professionals. Evid Based Med 2013 [Epub ahead of print]

 6.  Barry MJ, Edgman-Levitan S. Shared decision making--pinnacle of patient-centered care. N Engl J Med. 
2012;366(9):780-1

 7.  van Tol-Geerdink JJ, Stalmeier PF, van Lin EN, et al. Do prostate cancer patients want to choose their 
own radiation treatment? Int J Radiat Oncol Biol Phys 2006;66(4):1105-11

 8.  Pieterse AH, Stiggelbout AM, Baas-Thijssen MC, et al. Benefit from preoperative radiotherapy in rectal 
cancer treatment: disease-free patients’ and oncologists’ preferences. Br J Cancer. 2007;97(6):717-24

 9.  Pieterse AH, Stalmeier PF, Kroep JR, Stiggelbout AM. Adjuvant cancer treatment: what benefit does the 
patient consider worthwhile? [Article in Dutch] Ned Tijdschr Geneeskd 2011;155(45):A3905

 10.  Mulley AG, Trimble C, Elwyn G. Stop the silent misdiagnosis: patients’ preferences matter. BMJ 
2012;345:e6572

 11.  Elwyn G, Frosch D, Thomson R, et al. Shared decision making: a model for clinical practice. J Gen Intern 
Med 2012;27(10):1361-7

 12.  Charles C, Gafni A, Whelan T. Shared decision-making in the medical encounter: what does it mean? (or 
it takes at least two to tango). Soc Sci Med 1997;44(5):681-92

 13.  Salzburg Global Seminar. Salzburg statement on shared decision making. BMJ 2011;342:d1745

 14.  Stacey D, Bennett CL, Barry MJ, et al. Decision aids for people facing health treatment or screening 
decisions. Cochrane Database Syst Rev 2011;(10):CD001431

 15.  Knops AM, Legemate DA, Goossens A, et al. Decision aids for patients facing a surgical treatment 
decision: a systematic review and meta-analysis. Ann Surg 2013;Accepted for publication

 16.  Elwyn G, Rix A, Holt T, et al. Why do clinicians not refer patients to online decision support tools? 
Interviews with front line clinics in the NHS. BMJ Open 2012;2(6):e001530

 17.  Elwyn G, Laitner S, Coulter A, et al. Implementing shared decision making in the NHS. BMJ 
2010;341:c5146

 18.  Gravel K, Légaré F, Graham ID. Barriers and facilitators to implementing shared decision-making in 
clinical practice: a systematic review of health professionals’ perceptions. Implement Sci 2006;1:16

 19.  Friedberg MW, Van Busum K, Wexler R, et al. A demonstration of shared decision making in primary 
care highlights barriers to adoption and potential remedies. Health Aff 2013;32(2):268-75

 20.  Kuehn BM. IOM sets out “gold standard” practices for creating guidelines, systematic reviews. JAMA 
2011;305(18):1846-8

 21.  van der Weijden T, Boivin A, Burgers J, et al. Clinical practice guidelines and patient decision aids. An 
inevitable relationship. J Clin Epidemiol. 2012;65(6):584-9

 22.  Stiggelbout AM, Van der Weijden T, De Wit MP, et al. Shared decision making: really putting patients at 
the centre of healthcare. BMJ 2012;344:e256





Portfolio, List of publications, Contributing 
authors, Dankwoord en Curriculum Vitae

Appendices





Portfolio

151

Name PhD student:   A.M. Knops
PhD period:   April 2007-April 2011
Name PhD supervisors:   Prof. dr. D.A. Legemate, Prof. dr. P.M.M. Bossuyt

1. PhD training Year Workload 
(ECTS)

General courses 

Epidemiology 2007 0.8

Practical biostatistics 2008 1.8

Scientific writing in English 2008 0.8

Basiscursus Regelgeving & Organisatie Klinische onderzoekers 2008 1.6

Epidemiologisch onderzoek: opzet en interpretatie 2009 2

Systematic reviews DCC 2009 0.3

Clinical Datamanagement 2009 0.6

Specific courses 

Cursus Evidence-Based Medicine/Critical Appraisal 2007 0.8

Cursus Evidence-Based Chirurgie in de klinische praktijk 2007 0.8

Doelmatigheidheidsonderzoek: methoden en principes 2009 1.2

Introduction to methods for decision making in medicine 2009 0.7

Regression analysis 2009 2

Klinimetrie 2009 1.2

Longitudinale data-analyse 2010 1.6

Advanced topics in clinical trials 2010 1.4

Seminars, workshops and master classes

Biweekly department seminars 2007-11 2

Workshop International Patient Decision Aids Standards, Amsterdam 2009 0.4

Oral Presentations

Attitudes, awareness and barriers towards evidence-based surgery 

18th International Nursing Research Congress, Wenen 2007 0.5

  6th biennial Joanna Briggs Colloquium, Cordoba 2008 0.5

A tool to balance benefit and harm of adjuvant therapy

  6th biennial Joanna Briggs Colloquium, Cordoba 2008 0.5

A decision aid for patients with an asymptomatic AAA

Chirurgendagen, Veldhoven 2009 0.5

Decision aids for patients facing surgery:  a systematic review

6th International Shared Decision Making Conference, Maastricht 2011 0.5

Poster Presentations

Attitudes, awareness and barriers towards evidence-based surgery 

Vlaams-Nederlands Wetenschappelijk Congres, Amsterdam 2007 0.5

Factors influencing long-term adherence to hospital guidelines 

Kennis Beter Delen, Eindhoven 2008 0.5
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2. Teaching Year Workload 
(ECTS)

Tutoring, Mentoring

Tutor during practical in biostatistics course 2009 0.2

Tutor during seminar on quality of care for 4th year medical students 2009 0.2

Tutor during seminar on critical appraisal for 2nd year medical students 2010 0.2

Supervising 

R. Piening, P. Bruijnes, D. Schrijnders. Development of a decision aid for 
AAA patients

2008 1

E. van Duin. Interpreting patient decisional conflict scores - behavior and 
emotions in decisions about treatment

2009 1

H. Telkamp. Behavior and emotions in decisions about treatment - 
associations with the Decisional Conflict Scale

2010 1

1. PhD training (cont). Year Workload 
(ECTS)

A tool to balance benefit and harm of adjuvant therapy

5th International Shared Decision-Making conference, Boston 2009 0.5

Information communicated with AAA patients in decision making

5th International Shared Decision-Making conference, Boston 2009 0.5

European Society for Vascular Surgery, Oslo 2009 0.5

Annual meeting Society for Medical Decision Making, Toronto 2010 0.5

Interpreting patient decisional conflict scores 

Annual meeting Society for Medical Decision Making, Toronto 2010 0.5

Decision aids for patients facing surgery:  a systematic review

Symposium Experimenteel Ond. Heelk. Specialismen, Amsterdam 2011 0.5

(Inter)national conferences

4th international shared decision making conference, Freiburg 2007 0.75

Vlaams-Nederlands Wetenschappelijk Congres, Amsterdam 2007 0.25

18th International Nursing Research Congress, Wenen 2007 0.75

Kennis Beter Delen, Eindhoven 2008 0.25

Betere kwaliteit en veiligheid in de zorg: wat werkt (echt)? Nijmegen 2008 0.25

6th biennial Joanna Briggs Colloquium, Cordoba 2008 0.5

5th International Shared Decision-Making conference, Boston 2009 0.75

Annual meeting Society for Medical Decision Making, Toronto 2010 0.75

6th International Shared Decision Making Conference, Maastricht 2011 0.25
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DANKWOORD
Sinds het begin van mijn promotietraject in 2007 ontvang ik hem elk half jaar: de opdracht 

van de ICT om het wachtwoord van je e-mail account te wijzigen. De regels voor het 

opstellen van een veilig wachtwoord worden steeds strenger. Het simpelweg toevoegen 

van een ‘1’ of ‘2’ mag niet meer. Ik heb daarom een thema bedacht om wachtwoorden 

toch te kunnen onthouden: huisdieren. Inmiddels zijn mijn vroegere goudvissen, konijnen, 

wandelende takken en de huisdieren van de schoonfamilie al de revue gepasseerd. Toen 

ik vorige week opnieuw bericht kreeg van de ICT en bedacht dat er geen huisdieren meer 

over waren, realiseerde ik me dat het hoog tijd werd voor een dankwoord in plaats van 

een nieuw wachtwoord. 

De afgelopen jaren heb ik ontzettend veel geleerd. Dankzij de begeleiding en 

ondersteuning van veel mensen ben ik tot dit proefschrift gekomen. In de computer 

van mijn geheugen zijn deze personen onder de volgende wachtwoorden opgeslagen:

Inspirator: mijn promotor prof. dr. D.A. Legemate. Beste Dink, met jouw overtuiging 

dat aneurysma patiënten meer betrokken zouden kunnen zijn bij de keuze over hun 

behandeling, ben jij de geestelijk vader van dit promotietraject geweest. Ik kon uitkijken 

naar onze vergaderingen waar ik geregeld met een energieboost en nieuwe ideeën 

vandaan kwam. In alle fases was je, ondanks een overvolle klinische en bestuurlijke 

agenda, nauw betrokken bij dit onderzoek: van de praktische organisatie tot aan de 

kritische en vaatchirurgische blik bij het schrijven van de stukken.

de_Wijze: mijn promotor prof. dr. P.M.M. Bossuyt. Beste Patrick, ik bewonder 

jouw vermogen om in een minuut tijd de rode draad van je artikel uiteen te zetten, de 

relevantie ervan te benoemen en de pijnpunten bloot te leggen. Er werd gekscherend 

wel tegen me gezegd dat ik eigenlijk een bandrecorder moest meenemen om het te 

kunnen bijbenen. Wat waren deze overlegmomenten heerlijk verhelderend.

Duizendpoot: mijn co-promotor dr. D.T. Ubbink. Beste Dirk, dankzij jou ben ik na 

mijn wetenschappelijke stage doorgegaan met dit promotietraject. Of het nu ging 

om inhoudelijke ideeën over de onderzoeksopzet, de medische achtergronden, de 

benodigde statistische analyses, computertechnisch geneuzel of het uitzoeken van leuke 

internationale congressen. Als een ware duizendpoot was jij voor al deze zaken altijd 

bereikbaar. Ik kijk met plezier terug naar onze congresbezoeken in Wenen en Cordoba.

Copromoeder: mijn co-promotor dr. A. Goossens. Beste Astrid, wat is het fijn om 

jouw oprechte interesse en zorg voor de mens achter de promovenda te ervaren. Ik was 

altijd welkom voor het ventileren van dagelijkse beslommeringen en het bedenken van 

strategieën om moeilijke kwesties op te lossen. Daar heb ik als 23-jarige spruit tot aan 

nu veel van kunnen leren. Ik bewonder hoe jij de zorg voor vijf kinderen combineert met 

je baan en het opstarten van jullie eigen kliniek. Als psycholoog heb jij de psychologische 

kant van de DECAID-studie bewaakt en was het leeuwendeel van het protocol al 

geschreven. Het was mooi en leuk om dit samen in Boston te kunnen presenteren. 
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Sparringpartners: Lukas Stalpers, Hanneke de Haes, Matthé Burger, Marja 

Storm-Versloot en Arno Mank. Met plezier heb ik samen met jullie geschreven aan onze 

artikelen en ik heb veel mogen leren van jullie inzichten. Ellen Smets, dank voor je hulp 

en advies in de opbouwfase van hoofdstuk 6 van dit proefschrift.

Sparringpartners2: De vaatchirurgen Ron Balm, Mark Koelemay, Anco Vahl, Jorianne 

de Nie, Peter van den Akker, Martine Willems en Niek Koedam. Positief kritisch en met 

enthousiasme hebben jullie meegedacht over de praktische uitvoering van de DECAID-

studie en het rapporteren hierover. Bedankt voor jullie input bij dit ‘softe’ onderzoek 

binnen een technisch vak en voor het delen van jullie spreekkamer ervaringen.

Deelnemers: Grote dank gaat uit naar de deelnemers van de DECAID-studie. Het 

is bewonderenswaardig dat u bereid was om deel te nemen aan wetenschappelijk 

onderzoek. Temeer omdat dit plaatsvond op een moment dat u een belangrijke 

beslissing over uw gezondheid te nemen had. 

verlengde_armen: de verpleegkundigen, vaatlaboranten en doktersassistenten op 

de verschillende poliklinieken waar de DECAID-studie plaatsvond. Jullie vormden het 

kloppend hart van de studie! Veel dank voor alle hulp bij het includeren van patiënten 

en het verzamelen van gegevens.

DeToekomst: Merel Meeuwes, Anouk van Diepen, Meike van Hoek, Quinten Telkamp 

en Eef van Duin. Jullie hulp als student bij de verschillende studies was onmisbaar. Ik heb 

genoten van jullie frisse blik.

Facilitator: prof. dr. P.J.M Bakker. Beste Piet, officieel was je geen lid van de 

promotiecommissie. Ik ben je erg dankbaar dat je altijd interesse hebt getoond en de 

faciliteiten hebt geboden om mijn promotie tot een goed eind te brengen.

Woman_on_a_Mission: dr. H. Vermeulen. Beste Hester, ook jij was officieel geen 

lid van de promotiecommissie. Mijn wetenschappelijke stage deed ik onder jouw 

begeleiding. Daarna ben je altijd nog betrokken gebleven. Je had veel praktische tips 

en hield een oogje in het zeil. Ik heb bewondering voor jouw drive en denk met plezier 

terug aan onze congresbezoeken in Wenen en Cordoba.

Robin&Batman: de pijler patiëntgerichtheid van de KPI. Linda Zandbelt, jij typeerde 

jezelf als een Robin en zei: Every Batman needs a good Robin. Ik waardeer je hulp langs 

de zijlijn bij meerdere artikelen, en je luisterend oor! Sjaak molenaar, dan ben jij dus de 

Batman binnen patiëntgerichtheid ;) Jij introduceerde me in Freiburg in de wereld van 

shared decision making. Daarna heb ik nog regelmatig gebruik mogen maken van je 

kennis en netwerk. 

HelpendeHanden: Patty de Roo en Karin Willemsen dank voor de praktische 

ondersteuning bij het organiseren van bijeenkomsten en congresbezoeken.

KEnnis: (oud) stafleden van de Klinische Epidemiologie. Je promotieonderzoek 

starten in een klinisch epidemiologische omgeving, wat wil je nog meer? Nynke van 

Dijk, Kimberly Boer, Mariska Leeflang, Barbara Hutten en Robert Lindeboom ik kijk met 
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een goed gevoel terug op jullie interesse, jullie methodologisch advies en de hulp bij het 

vertalen van meetinstrumenten.

Gelijkgestemden: mede AiO’s van de KEBB en de KPI. Fijn dat ik het wiel niet zelf 

hoefde uit te vinden. Fleur Vansenne (leuk om met jou en Suus in wording NYC te 

verkennen na ons congres in Boston), Barbara van Munster, Marjolein Veenendaal, Annet 

van Abeelen, Hans Wouters, Joost Romme, Theodora Radonic, Renée de Leeuw, Jeroen 

Ludikhuize, Paul Joustra, Kim Broeze, Inge Stegeman en Iris Kolder. Jullie gezelligheid, 

tips en toegankelijkheid voor ongegeneerd lotgenotencontact waren heel waardevol!

GezustersRembrandt: Fleur en Anne. Buurvrouwen en AiO’s met een totaal 

ander onderzoek dat door jullie werd geruled met boekjes en stickers waar ik nog 

steeds jaloers op ben. Nadat met Anne de laatste ontwikkelingen op het gebied van 

korfbal, zwemmen, hardlopen en tennis waren besproken, en met Fleur de dagelijkse 

beslommeringen waren doorgenomen, gingen we samen hard aan de slag. Dankjewel 

voor jullie gezelligheid, het waarnemen en jullie hulp als paranimphen. 

Cogenoten: Myrthe, Martine en Jort. Na vier jaar achter de computer te hebben 

gezeten kwam ik bij jullie in de groep met coassistenten. Leuk om deze intensieve 

periode samen met jullie mee te maken en fijn dat jullie de ontwikkelingen rondom mijn 

promotie wilden aanhoren!

Ladies: lieve Breg, Juud, Jo, Maaik en Nish. Begonnen als teamgenoten, samen 

keihard getraind en daardoor in periodes elkaar vaker gezien dan onze eigen families. 

Wedstrijden verloren, liefdes ontstaan en verbroken, dochters geboren en overwinningen 

met elkaar gevierd. Met als hoogtepunt het Nederlands kampioenschap in Ahoy. 

Dankjewel dat jullie altijd zo betrokken zijn geweest bij mijn promotietraject! Jo, heel 

leuk en speciaal dat jij me hebt geholpen bij het maken van de cover van dit proefschrift.

HarmzenWonderland: lieve Tineke en Rob, Daniel en Fredie. Meer dan tien jaar 

geleden maakte ik kennis met jullie jongensgezin, dat werkelijk óveral een spelletje van 

maakt. Ik vind het heel bijzonder dat we samen zoveel leuke dingen hebben gedaan en 

dat jullie zo begaan zijn geweest bij mijn promotietraject.

Oma: Wij woonden ver weg maar ik heb het gevoel dat u altijd heel dichtbij bent 

geweest. Ontzettend leuk dat u ook dit van zo dichtbij en bewust meemaakt, ik ben 

trots op mijn oma!

Jip&Janneke: lieve Thaddeus, wij schelen maar weinig in leeftijd en daarom zijn we 

altijd een soort Jip en Janneke geweest. Vroeger dezelfde school, gezamenlijke sporten 

en gezamenlijke vrienden en nu beiden werkzaam in de zorg. Ik vond het leuk om met 

je te sparren over EBP en ik kijk uit naar jullie Jip junior!

Onvoorwaardelijk: Lieve papa en mama, anders kan ik het niet omschrijven. Er 

onvoorwaardelijk en te allen tijde zijn. Onvoorwaardelijke liefde en steun. De ruimte om 

te zijn wie ik ben. Daar ben ik zo dankbaar voor! Het heeft er mede voor gezorgd dat 

dit boekje er is gekomen.
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Curriculum vitae
Anouk Knops werd geboren op 26 april 1984 in Sassenheim als oudste dochter in een 

gezin van twee kinderen. Na de lagere school (de Kinderburg) doorliep zij het VWO op het 

Rijnlands Lyceum Sassenheim en behaalde in 2002 haar diploma. 

Aansluitend begon zij met de opleiding geneeskunde aan de Universiteit van 

Amsterdam. In 2006 liep zij een wetenschappelijke stage, welke later het begin van een 

promotieonderzoek bleek te zijn en heeft geleid tot dit proefschrift. Zij was werkzaam 

voor zowel de afdeling Chirurgie als de afdeling Kwaliteit & Proces Innovatie van het AMC, 

alwaar zij is begeleid door prof. dr. D.A. Legemate en prof. dr. P.M.M. Bossuyt. Tijdens het 

promotieonderzoek volgde zij eveneens de beroepsopleiding tot klinisch epidemioloog.

Nadat de laatste deelnemers aan het gerandomiseerde klinische onderzoek van haar 

promotie waren gestart, hervatte zij in 2011 haar studie geneeskunde en in 2013 behaalde 

zij cum laude het artsexamen. Op 1 april 2013 is zij aangesteld als ANIOS psychiatrie bij 

Rivierduinen in Leiden. Op een specialisatierichting is zij zich nog aan het oriënteren. 

San: Lieve Sander, nadat mijn proefschrift is afgerond in avond- en weekenduren, 

heb ik ineens begrip voor de mensen die deze periode als ‘pittig’ bestempelden. Maar 

het is klaar! Dankjewel dat ik altijd bij je terecht kon. En dat je dingen zo heerlijk kon 

relativeren. Ik geniet van jou en dit leven samen met jou!


