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ABSTrACT

objectives – Shared decision making (SDM) is a process in which patients and their doctors 
collaborate in choosing a suitable treatment option by incorporating patient values and preferences, 
as well as the best available evidence. Particularly in vascular surgery, several conditions seem 
suitable for SDM because there are multiple treatment options. The objective of this study was to 
assess the degree of SDM behavior in vascular surgery.

methods – Vascular surgeons of four Dutch hospitals selected consultations with patients who were 
facing a treatment decision. Immediately after the consultation, patients and surgeons completed 
the (subjective) SDM Q-9 and SDM Q-doc questionnaires respectively, to appreciate the perceived 
level of SDM behavior. Two evaluators independently and objectively rated SDM behavior in the 
audiotaped consultations, using the Observing Patient Involvement (OPTION-12) scale.

results – Nine vascular surgeons and three vascular surgeons in training conducted 54 
consultations. The patients’ median SDM Q-9 score was high, 93% (IQR 79–100%), and 16/54 
(29.6%) of them gave the maximum score. The surgeons’ median score was also high, 84% (IQR 
73–92%), while 4/54 (7.4%) gave the maximum score. In contrast, mean OPTION score was 
31% (SD 11%). Surgeons hardly ever asked the patients for their preferred approach to receive 
information, whether they had understood the provided information, and how they would like to be 
involved in SDM.

Conclusions – Currently, objective SDM behavior among vascular surgeons is limited, even though 
the presented disorders allow for SDM. Hence, SDM in vascular surgical consultations could be 
improved by increasing the patients’ and surgeons’ awareness and knowledge about the concept 
of SDM.

What this paper adds – Nowadays, ethical and social imperatives promote shared decision making 
(SDM) as a means of improving the quality of patient care. Patient involvement in treatment decision 
making is not yet common practice in the field of vascular surgery. This study shows that, although 
most surgeons and patients appear satisfied with the course of their consultation, the level of SDM 
is still low. Some particular aspects of the consultation can and should be improved. In general, 
SDM in vascular surgical consultations could be improved by increasing the surgeons’ and patients’ 
awareness and knowledge of the concept and conduct of SDM.
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INTroduCTIoN

The aim of most surgical procedures is to cure the patient of a disease or to prevent sequelae by early 
intervention. However, invasive treatment options always carry the risk of developing complications 
that may lead to direct and sometimes even permanent injury to the patient. In weighting the benefits 
and risks of surgery it is essential to inform the patient about the pros and cons of all available 
treatment options and to invite them to express their personal preferences.1 

Shared decision making (SDM) is a process in which patients and clinicians collaborate in 
choosing a suitable treatment option by incorporating patient preferences, patient values, and best 
evidence.2 SDM is increasingly recognized as an ethical and moral standard in medical decision 
making as it is essential for respecting the patient›s autonomy, especially when patients and 
clinicians are facing complex decisions.3, 4

Previous studies have found that patients involved in the decision making process are more satisfied, 
less anxious, and have more knowledge about their disease and possible treatment options.5-7 As 
SDM increases the likelihood that patients receive treatments consistent with their personal values, 
improved health outcomes and higher treatment adherence are reported.8, 9

Particularly in vascular surgery, several conditions (e.g. abdominal aortic aneurysm (AAA), peripheral 
arterial disease (PAD), or carotid artery disease) seem particularly suitable for SDM, because multiple 
treatment options exist and clinicians often face a treatment dilemma. However, little is known to 
what extent SDM is currently applied in this field. The aim of our study was therefore to explore the 
extent in which SDM is applied in daily vascular surgical practice.

meThodS

To assess the level of SDM, vascular surgeons and vascular surgeons in training at three Dutch 
university hospitals and one large teaching hospital were invited to participate in the study. Vascular 
surgeons in training only participated if they were in their last year of training.

Between July 2014 and January 2015, participating surgeons were asked to select consecutive 
patient consultations in which a treatment decision was to be made. The aim was to obtain at least 
four audio recordings per surgeon to be able to appreciate intra-doctor variation and to reliably 
assess the individual surgeon’s general performance.

None of the surgeons received any training in SDM before this study. Although surgeons were 
aware of the topic of the study, both surgeons and patients were not aware of the specific items that 
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were to be measured during the consultation. Patients visited the vascular surgery outpatient clinic 
with a disorder for which multiple treatment options were available or for which the option not to 
treat (yet) was also a legitimate alternative. The consultations were audiotaped after the patient had 
given written informed consent. Patients were excluded from study participation when they were not 
able to give informed consent or were unable to complete the questionnaire (e.g. due to cognitive 
impairment). The duration of the consultation was recorded as the time the vascular surgeon spent 
with the patient, excluding the time spent reading the case records or documenting the consultation 
afterwards. This study was conducted according to the principles of the Declaration of Helsinki.10 

The medical ethics review board of the Academic Medical Center approved the study but waived the 
need for ethico-legal adjudication as the study did not have a serious impact on the patients involved 
and did not interfere with the standard treatment process.

Questionnaires and Sdm measures
Before the consultation started, basic demographic data were collected from the patient regarding 
age, gender, and diagnosis. Immediately after the consultation, patients completed the SDM-Q-9 
questionnaire. This previously validated questionnaire appreciates subjectively the experienced level 
of SDM by assessing nine stages of the decision making process from the patients’ perspective on 
a six-point Likert scale, ranging from 0 (completely disagree) to 5 (completely agree).11 The surgeon 
also filled in the SDM-Q-Doc questionnaire directly after the consultation. This questionnaire was 
developed to measure the SDM behavior from the perspective of the physician and addresses the 
same items as the SDM-Q-9 for patients.12 The nine SDM items are shown in Table 1.

To assess the extent to which the surgeon involved the patients in the decision making process 
objectively, two evaluators (T.B.S., D.T.U.) independently rated the audiotaped consultations using 
the Observing Patient Involvement (OPTION) instrument and the accompanying interpretation guide. 
This instrument measures 12 SDM specific behaviors on a five point Likert scale, ranging from 0 

Table 1. SDM-Q-9 and SDM-Q-Doc items.11, 12 

Item 1: Clarifying a decision needs to be made

Item 2: Eliciting the patients’ preferred involvement

Item 3: Stating there is more than one way to deal with the problem

Item 4: Explaining pros and cons of treatment options

Item 5: Investigating whether the patient has understood all the information

Item 6: Identifying the patients’ preferred treatment option

Item 7: Weighting the treatment options

Item 8: Making a shared decision

Item 9: Agreement on follow up arrangements
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(no SDM behavior observed) to 4 (SDM behavior exhibited at a high standard).13 The 12 items of 
the OPTION instrument are presented in Table 2. When agreement between the two evaluators 
was good (≤ 1 point difference in score for an individual item) the average OPTION scores of the 
two evaluators were calculated for each item separately, so scoring half points was possible. When 
there was moderate disagreement between the evaluators (i.e. > 1 point difference in score for an 
individual item) consensus was reached by discussion. Non-verbal communication could obviously 
not be appreciated from the audio recordings, except for meaningful periods of silences.

SDM-Q-9, SDM-Q-Doc, and OPTION scores were transformed from the original score into 
percentages (SDM-Q-9 and Q-Doc original scores between 0 and 45, OPTION raw scores between 
0 and 48) to simplify the interpretation of the scoring (0% = no SDM behavior; 100% = ideal SDM 
behavior). Transforming this score into percentages of the maximum score is in accordance with 
other research on this topic.14-16

Statistical analyses
Statistical analyses were performed using the Statistical Package for the Social Sciences version 21 
(IBM SPSS Inc., Armonk, NY, USA). Descriptive statistics were expressed as mean and standard 
deviation (SD), or median with range or interquartile range (IQR), depending on their (non-)normal 
distribution. A Bland–Altman plot was made to investigate the agreement between the SDM-Q-9 
and SDM-Doc questionnaires. This plot also gives information about possible systematic differences 
and the magnitude of the variation between the two scores across the range of scores.17

Table 2. OPTION items.13

Item 1: Identifying a problem needing a decision making process

Item 2: Stating there is more than one way to deal with the identified problem

Item 3: Assessing the patients’ preferred approach to receive information

Item 4: Listing treatment options

Item 5: Explaining pros and cons of treatment options

Item 6: Exploring patients’ expectations

Item 7: Exploring patients’ concerns

Item 8: Checking whether the patient understood the information

Item 9: Offering explicit options to ask questions

Item 10: Eliciting the patients’ preferred involvement

Item 11: Indicating the need for a decision making stage

Item 12: Indicating the need to review a decision
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Univariable and stepwise multivariable linear regression analysis was used to explore possible 
predictors of the OPTION score. The categorical variable “diagnosis” was recoded into dummy 
variables before analyzing the data. Possible predictors were entered in the multivariable analysis 
when showing a (nearly) significant (i.e. p < .10) relation with the OPTION score according to the 
univariable analysis. The level of significance was defined as p < .05.

reSuLTS

Fifty-eight consultations were audiotaped. Nine vascular surgeons and three vascular surgeons in 
training conducted the consultations. After exclusion of three consultations without a decisional 
purpose (e.g. the decision whether or not to treat had already been discussed in an earlier consultation) 
and one recording that failed for technical reasons, 54 consultations were included in this study.

Patients had a mean age of 69.1 (SD 15.2) years and 57.4% (31/54) of them were males. Most 
frequently discussed disorders were symptomatic PAD (claudication  n  =  20 and critical limb 
ischemia n = 4; total 44.4%; 24/54), AAA (35.2%; 19/54), or venous disease (13%, 4/54). Other 
diagnoses were a popliteal artery aneurysm, a carotid artery disease, and an arteriovenous 
malformation. The mean duration of the consultations was 19.4 minutes (SD 8.5) and ranged from 
3.2 to 42.1 minutes.

Sdm-Q-9 and Sdm-Q-doc scores
Median SDM-Q-9 score among the patients was 93% (IQR 79–100%). The maximum SDM-Q-9 
score was given by 29.6% of the patients (16/54). All SDM-Q-9 items scored high (median 5; 
IQR 4–5). Median SDM-Q-Doc score among the vascular surgeons was 84% (IQR 73–92%). The 
maximum SDM-Q-Doc score was given by 7.4% of the surgeons (4/54). All SDM-Q-Doc items had 
a median score of 4 or 5 (IQR 3–5).

The differences between the SDM-Q-9 and SDM-Q-Doc scores are presented in figure 1. This 
shows that the SDM-Q-9 scores were systematically higher than the SDM-Q-Doc scores (mean 
difference 7%) but a few opposing scores were also found. 

As shown in figure 2, SDM-Q-9 scores varied per surgeon. Some surgeons consistently received 
high ratings from their patients (e.g. surgeons 1, 5, and 7), whereas others were rated variably (e.g. 
surgeon 6 and surgeon in training 2).

oPTIoN scores
The two evaluators had a high level of agreement on most of the OPTION scores. In only 15 of the 
648 OPTION scores (54 consultations × 12 items) was moderate disagreement observed (> 1 point 
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figure 1. Bland–Altman plot of the differences between SDM-Q-9 and SDM-Q-Doc scores. The horizontal lines indicate 
the mean difference and 95% limits of agreement.

figure 2. (A) SDM-Q-9 scores per surgeon. (B) SDM-Q-Doc scores per surgeon. 
Boxes represent values between the 25th and 75th percentiles, whiskers the upper and lower adjacent values, and the 
horizontal lines represent the median values. Outliers are displayed as asterisks. S: surgeon, T: surgeon in training.
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difference in OPTION score for that item). For these items consensus was reached by discussion. 
Mean total OPTION score was 31% (SD 11%). 

As shown in figure 3, three of the OPTION items were rated as “not observed” in the majority of 
the consultations (i.e. median scores < 1). These items covered “assessing the patient’s preferred 
approach to receive information” (item 3), “checking if the patient understood the information” (item 
8), and “eliciting the patient’s preferred involvement” (item 10). Highest scores were found for “the 
identification of a problem needing a decision making process” (item 1) and “exploring the patient’s 
expectations” (item 6), as median scores for these items were ≥ 2.

Total OPTION scores ranged widely among the surgeons as shown in figure 4. The lowest overall 
score was 9%, the highest 58%. In contrast with the SDM-Q-9 scores, most surgeons scored nearly 
the same OPTION scores during several consultations (maximum range was 33%, most scores 
ranged less than 20%).

Results of the linear regression analyses are shown in Table 3. Only the duration of the consultation 
was found to be significantly associated with the OPTION score in the univariable analysis and 
therefore no multivariable model was composed. The OPTION score increased 1.8 points per minute 
of consultation. Although it was found that the mean overall OPTION score was somewhat higher 
in consultations with AAA patients than with PAD patients (35% vs. 30%), the type of diagnosis was 
not significantly associated with the OPTION score (p = .203 for AAA and p = .799 for PAD).

figure 3. OPTION scores for each of the 12 items. 
OPTION score 1:  not observed, 2:  baseline skill level, 3:  good standard, 4:  high standard. Boxes represent values 
between the 25th and 75th percentiles, whiskers the upper and lower adjacent values, and the horizontal lines represent 
the median values. Outliers are displayed as asterisks.
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Table 3. Linear regression analysis of OPTION score.

univariable analysis

B 95% CI P value

Patient age -0.022 -0.217 to 0.173 0.842

Patient gender, female 1.083 -4.850 to 2.956 0.716

Diagnosis
 ‒ Mixed group*
 ‒ Abdominal aortic aneurysm 
 ‒ Peripheral arterial disease
 ‒ Venous disease

RC
6.078
1.290
0.335

-3.387 to 15.542
-7.905 to 10.485

-13.082 to 13.751

0.203
0.779
0.960

duration of the consultation 0.006 0.001 to 0.011 0.032

*Diagnoses in this category consisted of some less frequently occurring disorders, like peripheral aneurysm, carotid 
artery disease, or arteriovenous malformation

dISCuSSIoN

This study explored the application of SDM in vascular surgery from three different perspectives: the 
patient, the surgeon, and independent observers. Although surgeons and patients scored high on 
the SDM questionnaires, objective SDM behavior is not yet manifest, even though the investigated 
disorders are common and particularly call for SDM. One explanation for this discrepancy might be 
that surgeons and their patients are not yet familiar with the SDM approach. This leads to a ceiling 
effect (erroneously high scores) when using the questionnaire. When patients were asked whether 
they have been involved in the decision making process, they tended to interpret the question as 

figure 4. OPTION scores per surgeon. 
Boxes represent values between the 25th and 75th percentiles, whiskers the upper and lower adjacent values, and the 
horizontal lines represent the median values. Outliers are displayed as asterisks. S: surgeon, T: surgeon in training.
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one about satisfaction with the consultation in general rather than with its level of SDM.18, 19 From 
the surgeons’ point of view, they were positive about their performance as they usually provided 
information about what they saw as the best option and asked for informed consent. Apparently, 
this is what the high scores in the questionnaires reflect, rather than the two-directional approach 
needed for SDM, because the patient’s preference is neither asked for nor taken into account. 
Furthermore, clinicians tend to underestimate the number of patients who want to be involved in 
decision making.20, 21 Recent literature suggests that over 70% of patients prefer shared decision 
roles,22 although it is conceivable that this desire is mitigated in severely diseased or aged vascular 
patients.

Not all surgeons offered a clear treatment choice in the recorded consultations. This could be 
because there was no clear equipoise (e.g. improvement could easily be achieved by a non-invasive 
or low risk intervention such as an angioplasty) or the decision to treat was already discussed in an 
earlier consultation. Furthermore, the initial level of health literacy may have differed among patients. 
Some patients may have been browsing the internet to look for information about treatment options. 
However, all treatment options, including the option not to operate, should always be presented with 
their pros and cons to give room for the patient’s preference.

Surgeons varied in their application of SDM behavior, but in the majority of consultations SDM 
behavior was below the level considered as “baseline skill”. Yet, the level of SDM observed in our study 
is similar to, or even slightly higher than, most studies included in the review by Couët et al.,28 who 
reported a mean OPTION score of 23% (SD 14%) based on 28 studies. It is important to note that 
some of the OPTION items were rated as “not observed” in the majority of the consultations. These 
OPTION items (i.e. items 3 and 10) specifically address SDM behavior but scored lowest. In addition, 
individual surgeons had quite constant OPTION scores, despite different patient characteristics and 
wishes, suggesting a standard approach. Literature shows that a similar approach to all patients is 
not likely to meet all patients› wishes.23 This suggests that vascular surgeons should be trained in 
SDM by focusing mainly on these specific issues.

In this study, all consultations were evaluated independently by two assessors who used the 
accompanying interpretation guide of the OPTION instrument and refined this to facilitate an easier 
and more uniform interpretation. Scoring of the OPTION items was performed liberally, for example 
if the patient him or herself expressed concerns (rather than the surgeon inquiring for concerns), 
the item was scored based on the subsequent explorative behavior of the surgeon. Furthermore, 
by discussing moderate discrepancies between evaluators and calculating mean scores when 
there was a minimal score deviation, it was ensured that the OPTION scores were less likely to be 
influenced by observer variations. However, a general, more refined, and expanded version of the 
interpretation guide would strengthen future OPTION assessments.
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This exploratory investigation of the current baseline level of SDM in vascular surgery should be 
followed by more focused studies that address whether SDM is dependent on specific patient 
or surgeon characteristics and whether SDM behavior can be improved by training. The fact that 
the inter-surgeon variation in OPTION scores was considerably larger than the inter-consultation 
variation within surgeons is an interesting finding that should be investigated in more detail. 
Apparently, surgeons have a fixed routine regarding the “amount of SDM” they apply during their 
consultations, irrespective of the patient or disorder they encounter.

Study limitations
First, as we audiotaped the consultations overtly, surgeons may have behaved differently because 
of the awareness of being recorded. Being aware of participating in a study may have influenced 
the interaction between the surgeon and the patient. However, there is evidence that audio 
recordings of consultations do not substantially influence physicians’ behavior or time spent, as 
they quickly forget about being recorded and resume their habitual way of consultation.24, 25 Since it 
was the surgeon who selected the consultations, selection bias cannot be ruled out: those patients 
assumed to perform best may have been selected. If this were the case, the results are even more 
disappointing.

Second, the SDM-Q-9 and SDM-Q-Doc questionnaires are very generic instruments to appreciate 
the perceived level of SDM behavior, with an apparent ceiling effect. Some surgeons and patients 
indicated that the questions did not always match their situation or that the questions were difficult 
to understand, and this may have affected the way they completed the questionnaires (e.g. the 
option not to operate is not always considered as an option, and therefore some patients had 
problems answering item 3 and 7). This was reflected by some contradictory scores between the 
doctor and the patient on the SDM questionnaires on the same item.

Third, in this study OPTION scores were equated with general SDM behavior. However, the OPTION 
instrument focuses on the SDM behavior of the physician. To measure the complete degree of 
SDM in a consultation, an optimal instrument should also comprise more patient centered 
components.26 The OPTION instrument is currently the best validated tool available and has been 
used in many previous studies. The results are similar to other research findings on this topic.16, 27, 28

Fourth, a consecutive sample of patients in whom a treatment decision was to be made was 
included. This has led to a random inclusion of different pathologies and a remarkable, but 
unintended, absence of patients with carotid artery disease in the sample. Although a significant 
difference between type of diagnosis and total OPTION score was not found, differences between 
these groups might have influenced the results. On the other hand, the aim was to assess the 
surgeons’ behavior overall, which seemed to be more dominated by their habitual performance 
than the diagnosis involved. As they had had no previous training in SDM, they were either not (yet) 
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convinced of the need for SDM or they already felt they were doing a good job. The knowledge 
gained from this study may help enable surgeons to improve their SDM skills.

CoNCLuSIoN

SDM in vascular surgical consultations could and should be improved by increasing the knowledge 
of surgeons and patients of the SDM concept. By increasing the level of SDM behavior, patients are 
more often treated in accordance with their personal values, which may avoid unwanted operations 
and reduce over-treatment and costs.3 The need to involve patients is supported by evidence that 
physicians tend to neglect patient values as to outcomes of care.29

This study also showed that SDM requires some additional time, as was suggested earlier by other 
studies.28, 30 It is conceivable that surgeons are not aware of the potential benefits of SDM or feel 
that they do not have enough time to invest in SDM, although there is evidence that trained clinicians 
can incorporate SDM behavior without affecting the duration of the consultation.31 However, for the 
successful implementation of SDM in daily practice, it seems essential to increase the surgeon›s 
awareness and knowledge of the concept and conduct of SDM. Furthermore, patients can be 
prepared for the decision making consultation, for example by offering decision aids that inform 
them about the disease, treatment options, the benefit and harm involved in each of the options, 
and some preference eliciting questions.5, 32
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