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Abstract

Background

The management of localized prostate cancer is challenging because of the many therapeu-

tic options available, none of which is generally acknowledged as superior to the others in

every respect. The selection of the most appropriate treatment should therefore reflect

patients’ preferences.

Objective

The purpose of the following study was to pilot a new approach for investigating whether

urologists who had previously provided patients with therapeutic advice actually knew their

patients’ importance weights concerning the relevant aspects of the treatments at issue.

Method

Participants were patients recently diagnosed with localized prostate cancer (n = 20), urolo-

gists (n = 10), and non-medical professionals (architects, n = 10). These last served as a

control group for the urologists and were matched to them for age and gender. Patients’

importance weights were elicited by two standard methods (Direct Rating and Value Hierar-

chy). Each urologist was asked to estimate (with Direct Rating) his/her patient’s importance

weights. The same task was performed by a corresponding architect, who never met the

patient and knew only the patient’s age. Univariate and bivariate statistical analyses were

performed to investigate the association between importance weights as elicited from

patients and as estimated by urologists and architects, as well as to assess whether such

agreement was attribute-dependent.

Results

Participants found both elicitation methods easy to use. The correlation between patients’

actual importance weights and urologists’ estimates was poor and comparable to that

obtained between patients and architects. This result did not depend on the attribute
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considered, with the sole exception of the attribute “Effectiveness in curing the cancer”,

which was evaluated as the most important attribute by the majority of participants.

Conclusion

These findings demonstrate the feasibility of the employed methodology and highlight the

need to support preference-sensitive decisions in clinical practice by facilitating the elicita-

tion of patients’ importance weights, as well as their communication to physicians.

Introduction

Some medical decisions are clear-cut because there is an effective gold standard that does not

have major drawbacks. In other situations, significant trade-offs have to be made among all

relevant aspects of the available options (e.g., benefits vs. side effects of competing treatments).

In these cases, personal considerations can make a difference, and, given the same health con-

ditions, what is better for one individual is not necessarily so for others. Involving patients in

such preference-sensitive decisions has been widely advocated, especially in the case of life-

threatening illnesses and/or treatments with risky outcomes [1–5]. It is not just a matter of eth-

ics: patient participation has been shown to be associated with better understanding of medical

information, increased satisfaction with care, greater adherence to therapy, improved health

outcomes, lower anxiety and discomfort, as well as reduced costs of care [5–8]. However,

despite general agreement on the importance of engaging patients in active decision making

about their health care, and despite efforts to educate them in how to play this role, implemen-

tation has proved challenging [9–15]. Furthermore, patients differ widely in the extent to

which they feel comfortable with being in control of their own health decisions, depending on

various factors, such as their mastery of medical terms and concepts, physical and cognitive

ability, emotional state, beliefs, previous experiences with health services, and last but not least,

their perception of the adequacy of information received [12,16–19]. In the end, although

most patients today are less likely to delegate medical decisions, they do make their choices

after seriously considering their physicians’ recommendations [20–23]. It therefore appears

important to determine how well-informed these recommendations are when it comes to

preference-sensitive decisions. The present study is aimed at proposing a new procedure for

enhancing the understanding of this topic through a focus on treatment decisions for clinically

localized prostate cancer.

Prostate cancer (hereinafter, PCa) is one of the most common cancers among adult males

[24,25], and a leading cause of cancer-related death, both in the USA [26] and Europe [27].

Clinically localized PCa is a good case study for our purposes in two ways. The first is the large

number of available treatment options (including active surveillance, radical or nerve-sparing

prostatectomy, external beam radiation therapy, brachytherapy, cryosurgery, and hormonal

therapies), none of which is acknowledged by experts as the optimal choice in every respect for

all patients [28]. Indeed, mortality rates associated with the various treatments are not signifi-

cantly different [29], and each can involve significant side effects on quality of life [24,30], thus

making this choice an exemplary (“archetypal,” [31]) preference-sensitive decision. The sec-

ond reason to focus on clinically localized PCa is that older males newly diagnosed with cancer

(especially those with a lower level of education) are among the patients most reluctant to

engage in active decision making concerning their health [6,18,20,32–34]. This finding is in

line with the results of various studies showing a major role of physicians in treatment
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decisions concerning clinically localized PCa: patients are not always given the opportunity to

discuss their inclinations during clinical appointments and are more likely to receive the treat-

ment favored or best known by their physician [35–41].

Even assuming physicians were capable of prioritizing patients’ preferences over what

they think is in the patients’ best interest (itself not an easy task, as pointed out in [42]), it is

unclear whether physicians actually know what patients with clinically localized PCa actually

prefer. Somewhat surprisingly, there is not much earlier empirical work on this matter. A

few studies have focused on specific aspects of the PCa treatment decision process and

found, for example, that physicians’ substitute preferences and recommendations were

strongly driven by their own inclinations and/or medical factors (such as patients’ age and

Gleason score), to the detriment of patients’ interests in the less-toxic treatment [43] or in

remaining sexually active [39]. In what is, to our knowledge, the most systematic study on

the subject, Elstein and collaborators [44,45] documented scant agreement between physi-

cians and patients on specific components of a multi-attribute model of localized PCa.

Newly diagnosed patients had to both evaluate the utilities of selected health states and rank

the importance of a number of attributes on which these health states were defined. Physi-

cians had to provide their views of which utilities and importance rankings would be in the

patients’ best interest. For both health states and attributes, the patient-physician correla-

tions were variable and, in general, lower than the critical value (.8) that could justify substi-

tuted judgment, according to Elstein et al. [44,45].

While related to the previous investigations that examined physicians’ awareness of local-

ized PCa patients’ preferences, the approach proposed in the present study differs from them

in some important respects. First, we were interested in analytically exploring the importance

of an extensive set of attributes rather than only a few isolated aspects (e.g., preservation of sex-

ual function). Second, our focus was on treatment options rather than health states. We concur

with Elstein et al. [44,45] that the desirability of various health states may affect patients’ treat-

ment decisions, yet the two kinds of assessment have different implications. Indeed, even a

perfect patient-physician agreement on health states would be fully compatible with different

treatment choices if important aspects of the available treatments (e.g., their duration) were

missing from the health state evaluation. Symmetrically, a strong disagreement on health states

would not necessarily translate into different treatment choices, since the available treatments

may be indistinguishable with respect to these states. For these reasons, we selected a set of

attributes that allow direct and comparative assessment of the most common treatments for

clinically localized PCa (a detailed description of the attributes, as well as an explanation of

their structure, is provided in the Materials section and in S1 Appendix). The third major dif-

ference with previous studies is that the agreement between patients and physicians was evalu-

ated by comparing it, in addition to a threshold, with the agreement obtained between patients

and a control group of non-medical professionals who had no knowledge of the patients and

were unfamiliar with PCa treatments. We think that such a control group of participants pro-

vides a suitable benchmark to evaluate the goodness of physicians’ estimates, since one can rea-

sonably assume that these non-expert participants, who were blind to patients, were clearly

unqualified to advise patients on their treatment decisions. The fourth and most important

difference concerns the type of judgment elicited from physicians. Previous studies [43–45]

showed that patients’ and physicians’ evaluations may diverge. However, this does not auto-

matically translate into a disregard of patients’ preferences, especially because the medical

community acknowledges that clinically localized PCa treatment decisions ought to reflect

patients’ personal values. Accordingly, we did not measure the agreement between patients’

and physicians’ weights, but rather the agreement between patients’ weights and physicians’

estimates of those same weights. This allowed us to quantify the physicians’ awareness of their
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patients’ preferences independently of their own opinions, whether in application to them-

selves or in consideration of their patients’ best interest.

Methods

Participants

Participants in this study comprised 20 patients, 10 physicians, and 10 non-medical profes-

sionals. The patient group consisted of 20 men, mean age 67 years (SD = 7), newly diagnosed

(i.e., within the preceding 4 weeks) with clinically localized PCa, staging T1-2N0M0. Patients

had not yet started any treatment, had no significant comorbidities, and had a life expectancy

greater than 10 years. Physicians were 10 urologists (2 female and 8 male), mean age 50 years

(SD = 9), working at the urology units of two main clinical facilities in northeast Italy. Finally,

the non-medical professional group consisted of 10 architects (2 female and 8 male), mean age

45 years (SD = 8).

Ethics statement. The study was approved by the research ethics committee of the APSS

(the regional healthcare provider within the Provincia Autonoma di Trento, Italy). Written

informed consent was obtained from all individual participants included in the study. All pro-

cedures were in accordance with the Helsinki declaration.

Material

In accordance with the guidelines of Multiple Criteria Decision Analysis for Health Care [46],

we generated our list of attributes so as to satisfy the following desiderata: to capture the com-

plexity of the available clinically localized PCa treatments (completeness), to include only rele-

vant and no double-counted attributes for the purposes of comparing existing PCa treatments

(non-redundancy and non-overlapping), and to ensure that the values of one attribute would

not affect, nor would they depend on, the values of other attributes (mutual preferential inde-
pendence, see also [47,48]). This last is a fundamental condition of multi-attribute utility theory

that prevents the interaction between attributes and allows the additive decomposition of the

utility function. Its fulfillment was made easier by our focus on treatments rather than health

states, since the values of treatments (e.g., their expected effectiveness or side effects) are typi-

cally fixed and independent from each other, while the same does not hold for most attributes

expressing how the patient feels (e.g., mood or pain, as used in [44,45]). Overall, our analysis

generated eight attributes pertaining to four macro-dimensions, as described in Table 1.

Each attribute was accompanied by a short description that included a specification of its

worst and best levels (see S1 Appendix). This was motivated by the consideration that impor-

tance weights depend on the ranges of attributes [49]. Such clarification also helped us make

Table 1. Attributes of the treatments.

Macro-dimensions Attributes

Effectiveness Effectiveness in curing the cancer

Effectiveness in curing cancer-related disorders (e.g. as urge in urination,

muscle tension, . . .)

Tolerability Duration

Discomfort (e.g., hospitalization, pain, . . .)

Temporary side effects Temporary urinary problems

Temporary digestive problems

Permanent side effects and/or

complications

Permanent erectile dysfunction

Other permanent problems (e.g., anesthesia-related complications, . . .)

https://doi.org/10.1371/journal.pone.0200780.t001

Mind the gap: Physicians’ assessment of patients’ importance weights

PLOS ONE | https://doi.org/10.1371/journal.pone.0200780 July 26, 2018 4 / 13

https://doi.org/10.1371/journal.pone.0200780.t001
https://doi.org/10.1371/journal.pone.0200780


the attributes more understandable to patients and architects, who might otherwise be unfa-

miliar with this decision problem. It also indirectly confirmed that our list of attributes made

sense to physicians, given that none of them raised any concerns. Attributes were presented to

participants in two different orders (a randomly chosen one and its reverse). The attributes

were presented to each patient-urologist/patient-architect pair in the same order.

Procedure

Patients were assigned to urologists by the hospital administration based on the timing of the

outcome of the biopsy and on the urologists’ shift schedule. Data were collected only after at

least one meeting between urologist and patient, during which the urologist had informed the

patient about the positive biopsy result, discussed with him the treatment options, and pro-

vided him with his/her own treatment advice. Since physicians were interviewed only after

they had already advised a patient with a specific treatment, it seems reasonable to assume that

they should have been aware of the patient’s importance weights. To minimize possible mem-

ory interference, each half of the urologist-patient pair was interviewed within three days of

the other, without any other encounter taking place between the two in the meantime. Even

within such a small time window, whenever a urologist raised a concern about her/his memory

of a specific patient whose importance weights s/he had been asked to estimate, we did not

force her/him and simply did not include that pair in our data collection. This reduced the

number of participants, but it also helped us to avoid interference with normal clinical activity.

In particular, it attenuated the risk that urologists would alter their patterns of practice with

patients due to their anticipation of our questionnaire. Each architect was matched for age and

gender to a unique physician and was paired with the same patient(s). Architects never met

the patients; they were told only a patient’s age and that he had received a recent diagnosis of

clinically localized PCa.

After being introduced to the eight attributes, participants were asked to provide their judg-

ments, that is, importance weights for patients and estimates of patients’ importance weights

for urologists and architects. More specifically, participants in all three groups (patients, urolo-

gists, and architects) were asked to rate each attribute independently on a scale ranging from 0

(= “not important at all”) to 100 (= “extremely important”). This elicitation method is known as

Direct Rating (hereinafter DR, [50]) and is a simple technique with relatively low demands on

time. For patients only, we also employed a version of the Hierarchical Point Allocation tech-

nique known as Value Hierarchy (hereinafter VH, [51]), in which the attributes are grouped

into fewer macro-dimensions (in our case, the eight attributes were arranged in pairs into four

macro-dimensions, see Table 1); participants have to distribute 100 importance points among

the macro-dimensions (in our case, four, as in Table 1) and then, they have to further distribute

100 importance points between the attributes within each macro-dimension (two in our case).

Importance weights are calculated by aggregating the two judgments and rescaling the result

(i.e., by multiplying the within- and between-dimension point scores obtained for each attri-

bute, and dividing the result by 100). Given that hierarchical techniques involve a number of

pairwise comparisons, they are supposed to reflect people’s propensity for relative judgments,

as well as to help them organize complex goal structures into hierarchical clusters [52]. Patients’

weights were elicited first with DR and then with VH. We decided to use only DR with urolo-

gists because they were already familiar with the structure of the attributes under consideration

and, furthermore, because it was not realistic for them to complete a lengthy interview during

their working hours. On the other hand, the use of two different techniques with patients

allowed us to assess the consistency of results. Indeed, although both methods yield a cardinal

scale of importance, DR reportedly yields a lower spread of weights than VH [49].
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Statistical analysis

We performed descriptive statistics first, in order to summarize patients’ importance weights

for each attribute. The general agreement between patients’ importance weights and their esti-

mates as provided by urologists and architects was assessed by computing Kendall rank-order

correlations. To determine whether these correlations exceeded the critical value of .8, one-

sample t-tests were performed. Paired t-tests were used to determine if the agreement with

patients’ importance weights differed significantly between urologists and architects. To quan-

tify the evidence in support of the null hypothesis in these two comparisons, we computed the

corresponding Bayes factors (using JASP 0.7.5.6; www.jasp-stats.org). We also converted par-

ticipants’ judgements into ranks and, for each attribute, determined by means of a binomial

test whether urologists’ and architects’ ranks in agreement with patients’ ranks significantly

exceeded those in disagreement. Finally, we assessed by Kendall rank-order correlations the

within-subject agreement in patients’ weights elicited using the two DR and VH methods.

Results

Patients’ mean importance weights for each attribute are reported in Table 2. Unsurprisingly,

“Effectiveness in curing the cancer” was the most important attribute (whatever the method

used to elicit weights), while the lowest weights were given to “Discomfort” and “Temporary

digestive problems” (with DR and VH method, respectively).

As shown in Table 3, the overall agreement between patients and urologists across the eight

attributes was poor, regardless of the method used to elicit importance weights with patients

Table 2. Patients’ mean importance weights (and standard deviation) for each attribute.

Attribute DR VH

M (SD) M (SD)

Effectiveness in curing the cancer 21 (6) 40 (11)

Effectiveness in curing cancer-related disorders 12 (7) 9 (6)

Duration 12 (6) 8 (5)

Discomfort 9 (5) 8 (5)

Temporary urinary problems 14 (5) 7 (4)

Temporary digestive problems 10 (5) 5 (3)

Permanent erectile dysfunction 11 (5) 12 (7)

Other permanent problems 13 (7) 13 (7)

Weights are on a scale from 0 (= “not important at all”) to 100 (= “extremely important”). In order to make the

weights obtained with the two methods comparable, those elicited with DR have been normalized to sum to 100.

https://doi.org/10.1371/journal.pone.0200780.t002

Table 3. Mean, median, and range of the Kendall’s τ coefficients between patients and urologists and between patients and architects.

Statistics Patients (DR) Patients (VH)

Urologists (DR) Architects (DR) Urologists (DR) Architects (DR)

Ma .33 .29 .34 .25

Mdna .27 .32 .37 .30

Rangea .06/.61 -.04/.60 -.17/.69 -.34/.64

t-test t(9) = .49, p = .632 t(9) = .73, p = .483

BF01 2.92 2.59

a Mean, median, and range values were taken before Fisher Z transformation of the correlation coefficients.

https://doi.org/10.1371/journal.pone.0200780.t003
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(Kendall’s tau, M = .33, Md = .27, and M = .34, Md = .37, for DR and VH method, respec-

tively). Similar figures were obtained for the agreement between patients and architects (Ken-

dall’s tau, M = .29, Md = .32, and M = .25, Md = .30, for patients’ weights elicited using the DR

and VH method, respectively). (Note that, although we had 20 patient-urologist/patient-archi-

tect pairs, the above statistics employ only 10 values each because, whenever a urologist and

the corresponding architect estimated the importance weights of multiple patients, the mean

correlation coefficient was considered.)

In order to run inferential statistics, we applied a Fisher Z transformation to normalize the

distribution of correlation coefficients. The agreement between patients and urologists was

revealed to be significantly lower than .8, the “high-enough” cut-off in correlation proposed by

Elstein et al. [45], t(9) = -5.99, p< .001, t(9) = -3.87, p = .004, for patients’ weights elicited

using the DR and VH methods, respectively. A second analysis of the accuracy of urologists’

estimates of patients’ importance weights was made by comparing the agreements in patient-

urologist and in patient-architect pairs. These did not significantly differ, according to two

paired t-tests [t(9) = .49, p = .632 and t(9) = .73, p = .483, for patients’ weights elicited using the

DR and VH methods, respectively]. Bayes factor analysis indicated that the obtained data were

2.92 and 2.59 times more likely to occur under the null hypothesis compared to the alternative

hypothesis (when patients’ importance weights were elicited by the DR and the VH methods,

respectively).

To quantify the agreement on each attribute, we converted all participants’ judgments

into ranks and then compared these ranks within all patient-urologist and patient-architect

pairs. In particular, for each attribute, we considered two ranks to be in agreement if and

only if they differed by at most one position. For example, suppose that the attribute “Effec-

tiveness in curing cancer-related disorders” was second in a patient’s ranking. If the same

attribute had a rank between 1 and 3 in his urologist’s evaluation, the two ranks were consid-

ered to be in agreement—otherwise they were not. Finally, we computed the fraction of

ranks in agreement (see Table 4). (Again, whenever a urologist and corresponding architect

estimated the importance weights of multiple patients, the mean fraction of agreement was

considered.)

The agreement in rankings between patients and both urologist and architects was generally

poor, regardless of the attribute. The sole exception is represented by the attribute “Effective-

ness in curing the cancer”, for which the ranks in agreement significantly exceeded those in

disagreement for all but the patient-urologist pairs in which patients’ weights were elicited

using the DR method (ps = .021 and p = .109, binomial test, respectively).

Table 4. Fraction of ranks in agreement between patients and urologists and between patients and architects for each attribute.

Attribute Patient DR Patient VH

Urologist DR Architect DR Urologist DR Architect DR

Effectiveness in curing the cancer .74 .88� .86� .90�

Effectiveness in curing cancer-related disorders .27 .62 .35 .52

Duration .22 .26 .48 .18

Discomfort .47 .37 .29 .25

Temporary urinary problems .22 .24 .18 .27

Temporary digestive problems .39 .36 .46 .44

Permanent erectile dysfunction .22 .41 .12 .45

Other permanent problems .45 .32 .52 .21

� Significantly greater than 0.5 according to a binomial test (p < .05).

https://doi.org/10.1371/journal.pone.0200780.t004
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Finally, the within-subject agreement in patients’ weights elicited using the DR and VH

methods was moderate (Kendall’s tau, M = .55, SD = .29). This might be because, as reported

in the literature, the distribution of weights elicited by VH had greater spread than those from

DR (coefficients of variations = .98 and .51, for weights elicited using the VH and DR methods,

respectively, F(318) = 18.3, p< .001).

Discussion

Traditionally, theoretical and empirical research on physician-patient communication has

focused on how to improve the flow of information from the former to the latter [7,53–57].

Patients’ understanding of medical terms and concepts, including the pros and cons of avail-

able treatments, as well as relevant statistical information, is no doubt needed to help them be

fully informed and actively involved in their own care. However, when it comes to preference-

sensitive decisions, this is not enough. Preference-sensitive decisions involve at least two

experts: the physician, who masters the clinical evidence, and the patient, who knows better

what matters most to him. Unless one makes the unrealistic assumption that, once informed,

patients decide among the available treatments with complete autonomy, their relevant prefer-

ences should be shared with physicians.

In this study, we piloted and demonstrated the feasibility of a new methodological approach

to determine whether patients’ importance weights are effectively conveyed from patients to

physicians. Our results, although referring to a limited number of participants, suggest that

urologists’ accuracy in estimating these weights was poor and not significantly greater than

that of non-medical professionals who had never met the patients and knew only their ages,

regardless of the elicitation method used. This was in spite of the fact that urologists felt confi-

dent enough to provide patients a precise therapeutic recommendation. With respect to earlier

results, this finding provides more direct evidence of a dearth of communication between

patients and physicians, because it clarifies that their possible disagreements in treatment

choice may reflect not only a difference in opinion but also physicians’ lack of awareness of

what patients prefer.

The reasons for the information gap between PCa patients and urologists about relevant

importance weights fall outside the scope of this study and represent an interesting matter for

future research. Our preliminary results along with those mentioned in the Introduction sug-

gest that the problem may stem from the structure of patient-physician encounters (which are

typically physician-driven) and from the difficulty of inferring others’ importance weights. It

has been claimed that physicians need help in determining patient preferences [43], but how

this help should be given is far from obvious. Indeed, according to two recent reviews [57,58],

most existing decision aids for localized PCa fail to demonstrate substantial benefits, because

they tend to provide patients with detailed information about the features of available treat-

ments rather than addressing personal importance. A more advanced generation of decision

tools, known as Explicit Values Clarification Methods [59–61], has been developed in order to

help patients determine what matters most to them. However, there are no established best

practices, and most of the techniques that have been used do not have a clear theoretical or

empirical grounding [60]. Multiple Criteria Decision Analysis may guide new strategies for

improving physicians’ accessibility to patients’ preferences by suggesting concrete means with

which to elicit and share decision weights. For example, one possibility might be to implement

a routine practice in which the treatment options are briefly introduced to patients along with

an extensive description of their relevant attributes. Once the content and ranges of these attri-

butes have been fully explained, patients could fill in a grid with their importance weights. Phy-

sicians could then describe more precisely how well the available treatments perform on each
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attribute and start collecting patients’ opinions on the attractiveness (or unattractiveness) of

various treatments. Finally, patients’ overall assessments could be contrasted with the results of

the weight elicitation procedure. When the evaluations are consistent, it would give all parties

reassurance that patients have understood the medical information received and have effec-

tively voiced their preferences. Otherwise, it would indicate that clarification and/or a more

in-depth evaluation is required. Either way, it would assist physicians in understanding

patients’ priorities and would provide them with a sound basis for possible recommendations.

We expect that not only the treatment choice but also the overall medical relationship could

benefit from a systematized elicitation of importance weights, since it could foster patients’

feelings that the treatment is personalized, with a consequent increase in compliance and satis-

faction [62,63]. Note also that a similar procedure could be generalized beyond the PCa treat-

ment dilemma to other kinds of preference-sensitive medical decisions.

Future large-scale empirical studies aimed at quantifying physicians’ awareness of patients’

importance weights or facilitating the elicitation and sharing of patients’ preferences might

also consider some other methodological open issues. First, to date there has been little empiri-

cal work on the effects and robustness of various preference-elicitation procedures, especially

in the medical field. The modest correlation between the DR and VH methods found in this

study suggests it might be worth exploring this topic more thoroughly by analyzing which elic-

itation procedure could best capture patients’ importance weights in terms of coherence and

test-retest reliability—all without imposing an excessive cognitive burden. Another relevant

and still unexplored issue concerns the consistency of weight measurements over a long time

span. We elicited patients’ importance weights between diagnosis and treatment choice. This

enabled us to prevent the distortion in preference that typically follows important decisions

(like those generated by consolidation processes [64]), as well as to avoid potential confounds

that might be introduced by the consequences of ongoing treatments, in particular the out-

comes of care. However, some of the attributes that we considered (e.g., those referring to

permanent conditions, like erectile dysfunction) also concern the distant future, and their eval-

uation may change in the course of the illness or upon its cure [65]. Accordingly, it might well

be that the corresponding weights could be over- or under-estimated when choosing the treat-

ment. Indeed, a number of studies have shown that people tend to make various errors when

predicting their future preferences and feelings (a phenomenon known as faulty affective fore-

casting; for more on this, see [66–68]), with potentially strong implications for medical deci-

sion making. In principle, the observed gap could be accounted for, at least partially, by

assuming that experienced physicians may have a better idea of what their patients would pre-

fer in the long run than the patients have themselves. Longitudinal research is required to

investigate this possibility and how importance weights may change over time, so that patients’

successive relevant preferences can be included in their treatment choices. Finally, future

research could more thoroughly address the relationship between importance weights and

choice. Knowing the relevant importance weights is a necessary but not sufficient condition

for identifying the best treatment. Other factors may affect the preferences. For example, a

patient may well decide to disregard all treatments whose values fall below a threshold on

some crucial attribute, while being happy to compare the remaining options by summing their

weighted values across the attributes. To the best of our knowledge, this compelling research

topic has not been fully explored in the medical literature on preference-sensitive decisions.

Conclusion

The results of this pilot study suggest that, although urologists typically have an active role in

PCa treatment decisions, they may not be aware of patients’ importance weights concerning
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the relevant dimensions of the available options. While awaiting the results of more definitive

studies, we might consider why this happens and how we could change routine procedures to

facilitate the elicitation and sharing of this kind of information. At present, the laws of many

Western countries grant patients the right to consent to or refuse the treatments that physi-

cians recommend, yet they do not require the physicians to elicit patients’ preferences or to

support them in a process of deliberation (see [5]). Interestingly, this does not hold for invest-

ment advisors, who are required to make a reliable assessment of their clients’ risk profile and

financial objectives before providing them with suggestions (see the suitability requirements of

the Markets in Financial Instruments MiFID II—Directive 2014/65/EU [69]). Unless we con-

sider uninformed recommendations concerning health less problematic, similar measures in

healthcare settings seem worthy of consideration.

Supporting information

S1 Appendix. Description of the eight attributes used in the study. (All materials are trans-

lated from Italian).

(PDF)
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Shared decision making: really putting patients at the centre of healthcare.BMJ. 2012; 344:e256.

https://doi.org/10.1136/bmj.e256 PMID: 22286508

16. Brabers AE, Rademakers JJ, Groenewegen PP, van Dijk L, de Jong JD. What role does health literacy

play in patients’ involvement in medical decision-making? PloS one. 2017; 12(3), e0173316. https://doi.

org/10.1371/journal.pone.0173316 PMID: 28257472

17. Epstein RM, Gramling RE. What is shared in shared decision making? Complex decisions when the evi-

dence is unclear. Med Care Res Rev. 2013; 70(1_suppl):94S–112S. https://doi.org/10.1177/

1077558712459216 PMID: 23035055

18. Levinson W, Kao A, Kuby A, Thisted RA. Not all patients want to participate in decision making. A

national study of public preferences. J Gen Intern Med. 2005; 20(6):531–535. https://doi.org/10.1111/j.

1525-1497.2005.04101.x PMID: 15987329

19. Seo J, Goodman MS, Politi M, Blanchard M, Kaphingst KA. Effect of health literacy on decision-making

preferences among medically underserved patients. Med Decis Making. 2016; 36(4): 550–556. https://

doi.org/10.1177/0272989X16632197 PMID: 26902737

20. Hurwitz LM, Cullen J, Elsamanoudi S, Kim DJ, Hudak J, Colston M, et al. A prospective cohort study of

treatment decision-making for prostate cancer following participation in a multidisciplinary clinic. Urol

Oncol. 2016; 34(5):233–e17. https://doi.org/10.1016/j.urolonc.2015.11.014 PMID: 26705101

21. Showalter TN, Mishra MV, Bridges JF. Factors that influence patient preferences for prostate cancer

management options: a systematic review. Patient Pref Adherence. 2015; 9:899–911. https://doi.org/

10.2147/PPA.S83333 PMID: 26170640

22. Tamirisa NP, Goodwin JS, Kandalam A, Linder SK, Weller S, Turrubiate S, et al. Patient and physician

views of shared decision making in cancer. Health Expect. 2017; 20(6);1248–1253. https://doi.org/10.

1111/hex.12564 PMID: 28464430

23. Alfandre D. Clinical Recommendations in Medical Practice: A Proposed Framework to Reduce Bias

and Improve the Quality of Medical Decisions. J Clin Ethics. 2016; 27(1):21–27. PMID: 27045301

24. Mottet N, Bellmunt J, Bolla M, Briers E, Cumberbatch MG, De Santis M, et al. EAU-ESTRO-SIOG

Guidelines on prostate cancer. Part 1: Screening, diagnosis, and local treatment with curative intent.

Eur Urol. 2017; 71(4):618–629. https://doi.org/10.1016/j.eururo.2016.08.003 PMID: 27568654

25. Smith RA, Andrews K, Brooks D, DeSantis CE, Fedewa SA, Lortet-Tieulent J, et al. Cancer screening

in the United States, 2016: A review of current American Cancer Society guidelines and Current issues

in cancer screening. CA Cancer J Clin. 2016; 66(2):95–114. https://doi.org/10.3322/caac.21336 PMID:

26797525

26. National Cancer Institute [Internet]. Cancer trends progress report. [cited 2018, Jan 24]. http://

progressreport.cancer.gov

Mind the gap: Physicians’ assessment of patients’ importance weights

PLOS ONE | https://doi.org/10.1371/journal.pone.0200780 July 26, 2018 11 / 13

https://doi.org/10.1016/j.urolonc.2016.06.015
https://doi.org/10.1016/j.urolonc.2016.06.015
http://www.ncbi.nlm.nih.gov/pubmed/27432432
https://doi.org/10.1056/NEJMp1209500
http://www.ncbi.nlm.nih.gov/pubmed/23281971
https://doi.org/10.1377/hlthaff.2011.0941
https://doi.org/10.1377/hlthaff.2011.0941
http://www.ncbi.nlm.nih.gov/pubmed/23381521
https://doi.org/10.1007/s11606-012-2077-6
https://doi.org/10.1007/s11606-012-2077-6
http://www.ncbi.nlm.nih.gov/pubmed/22618581
https://doi.org/10.1111/hex.12434
https://doi.org/10.1111/hex.12434
http://www.ncbi.nlm.nih.gov/pubmed/26669902
https://doi.org/10.1056/NEJMp1510020
http://www.ncbi.nlm.nih.gov/pubmed/26760081
https://doi.org/10.1016/j.pec.2013.10.031
http://www.ncbi.nlm.nih.gov/pubmed/24305642
https://doi.org/10.3322/caac.21245
https://doi.org/10.3322/caac.21245
http://www.ncbi.nlm.nih.gov/pubmed/25200391
https://doi.org/10.1136/bmj.e256
http://www.ncbi.nlm.nih.gov/pubmed/22286508
https://doi.org/10.1371/journal.pone.0173316
https://doi.org/10.1371/journal.pone.0173316
http://www.ncbi.nlm.nih.gov/pubmed/28257472
https://doi.org/10.1177/1077558712459216
https://doi.org/10.1177/1077558712459216
http://www.ncbi.nlm.nih.gov/pubmed/23035055
https://doi.org/10.1111/j.1525-1497.2005.04101.x
https://doi.org/10.1111/j.1525-1497.2005.04101.x
http://www.ncbi.nlm.nih.gov/pubmed/15987329
https://doi.org/10.1177/0272989X16632197
https://doi.org/10.1177/0272989X16632197
http://www.ncbi.nlm.nih.gov/pubmed/26902737
https://doi.org/10.1016/j.urolonc.2015.11.014
http://www.ncbi.nlm.nih.gov/pubmed/26705101
https://doi.org/10.2147/PPA.S83333
https://doi.org/10.2147/PPA.S83333
http://www.ncbi.nlm.nih.gov/pubmed/26170640
https://doi.org/10.1111/hex.12564
https://doi.org/10.1111/hex.12564
http://www.ncbi.nlm.nih.gov/pubmed/28464430
http://www.ncbi.nlm.nih.gov/pubmed/27045301
https://doi.org/10.1016/j.eururo.2016.08.003
http://www.ncbi.nlm.nih.gov/pubmed/27568654
https://doi.org/10.3322/caac.21336
http://www.ncbi.nlm.nih.gov/pubmed/26797525
http://progressreport.cancer.gov
http://progressreport.cancer.gov
https://doi.org/10.1371/journal.pone.0200780


27. Office for National Statistics [Internet]. Cancer statistics registration. [cited 2018, Jan 24]. https://www.

ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/

cancerregistrationstatisticsengland/2015

28. Sanda MG, Cadeddu JA, Kirkby E, Chen RC, Crispino T, Fontanarosa J, et al. Clinically localized pros-

tate cancer: AUA/ASTRO/SUO guideline. Part I: risk stratification, shared decision making, and care

options. J Urol. 2018; 199(3):683–690. https://doi.org/10.1016/j.juro.2017.11.095 PMID: 29203269

29. Hamdy FC, Donovan JL, Lane JA, Mason M, Metcalfe C, Holding P, et al. 10-year outcomes after moni-

toring, surgery, or radiotherapy for localized prostate cancer. N Engl J Med. 2016; 375(15):1415–1424.

https://doi.org/10.1056/NEJMoa1606220 PMID: 27626136

30. Chen RC, Basak R, Meyer AM, Kuo TM, Carpenter WR, Agans RP, et al. Association between choice

of radical prostatectomy, external beam radiotherapy, brachytherapy, or active surveillance and patient-

reported quality of life among men with localized prostate cancer. Jama. 2017; 317(11):1141. https://

doi.org/10.1001/jama.2017.1652 PMID: 28324092

31. Johnson DC, Mueller DE, Deal AM, Dunn MW, Smith AB, Woods ME, et al. Integrating patient prefer-

ence into treatment decisions for men with prostate cancer at the point of care. J Urol. 2016; 196

(6):1640–1644. https://doi.org/10.1016/j.juro.2016.06.082 PMID: 27346032

32. Chi WC, Wolff J, Greer R, Dy S. Multimorbidity and Decision-Making Preferences Among Older Adults.

Ann Fam Med. 2017; 15(6):546–551. https://doi.org/10.1370/afm.2106 PMID: 29133494

33. Chiu C, Feuz MA, McMahan RD, Miao Y, Sudore RL. “Doctor, make my decisions”: decision control

preferences, advance care planning, and satisfaction with communication among diverse older adults.

J Pain Symptom Manage. 2016; 51(1):33–40. https://doi.org/10.1016/j.jpainsymman.2015.07.018

PMID: 26342727

34. Wang LL, Ranasinghe WK. The decision-making role of the patient in localised prostate cancer treat-

ment. AJIS. 2017; 21. https://doi.org/10.3127/ajis.v21i0.1382

35. Davison BJ, Breckon E. Factors influencing treatment decision making and information preferences of

prostate cancer patients on active surveillance. Patient Educ Couns. 2012; 87(3):369–374. https://doi.

org/10.1016/j.pec.2011.11.009 PMID: 22177658

36. Hoffman KE, Niu J, Shen Y, Jiang J, Shah B, Smith GL, et al. Physician variation in management of low-

risk prostate cancer: a population-based cohort study. JAMA Intern Med. 2014; 174(9):1450–1459.

https://doi.org/10.1001/jamainternmed.2014.3021 PMID: 25023650

37. Holmes-Rovner M, Montgomery JS, Rovner DR, Scherer LD, Whitfield J, Kahn VC. et al. Informed deci-

sion making: assessment of the quality of physician communication about prostate cancer diagnosis

and treatment. Med Decis Making. 2015; 35(8):999–1009. https://doi.org/10.1177/0272989X15597226

PMID: 26304063

38. Reamer E, Yang F, Holmes-Rovner M, Liu J, Xu J. Influence of men’s personality and social support on

treatment decision-making for localized prostate cancer. Biomed Res Int. 2017; 1467056:1–8. https://

doi.org/10.1155/2017/1467056 PMID: 28785574

39. Scherr KA, Fagerlin A, Hofer T, Scherer LD, Holmes-Rovner M, Williamson LD, et al. Physician recom-

mendations trump patient preferences in prostate cancer treatment decisions. Med Decis Making.

2017; 37(1):56–69. https://doi.org/10.1177/0272989X16662841 PMID: 27510740

40. Sommers BD, Beard CJ, D’amico AV, Kaplan I, Richie JP, Zeckhauser RJ. Predictors of patient prefer-

ences and treatment choices for localized prostate cancer. Cancer. 2008; 113(8):2058–2067. https://

doi.org/10.1002/cncr.23807 PMID: 18704993

41. Underwood W III, Orom H, Poch M, West BT, Lantz PM, Chang SS, et al. Multiple physician recommen-

dations for prostate cancer treatment: a Pandora’s box for patients?. Can J Urol. 2010; 17(5):5346.

PMID: 20974025

42. Combs MP, Rasinski KA, Yoon JD, Curlin FA. Substituted judgment in principle and practice: A national

physician survey. Mayo Clin Proc. 2013; 88(8):666–673. https://doi.org/10.1016/j.mayocp.2013.05.013

PMID: 23809317

43. Stalmeier PFM, van Tol-Geerdink JJ, van Lin ENJT, Schimmel E, Huizenga H, van Daal WAJ, et al. Doc-

tors’ and patients’ preferences for participation and treatment in curative prostate cancer radiotherapy. J

Clin Oncol. 2007; 25(21):3096–3100. https://doi.org/10.1200/JCO.2006.07.4955 PMID: 17634489

44. Elstein AS, Chapman GB, Chmiel JS, Knight SJ, Chan C, Nadler RB, et al. Agreement between pros-

tate cancer patients and their clinicians about utilities and attribute importance. Health Expect. 2004; 7

(2):115–125. https://doi.org/10.1111/j.1369-7625.2004.00267.x PMID: 15117386

45. Elstein AS, Champman GB, Knight SJ. Patients’ values and clinical substituted judgments: The case of

localized prostate cancer. Health Psychol. 2005; 24(4):85–92.

46. Marsh K, IJzerman M, Thokala P, Baltussen R, Boysen M, Kaló Z, et al. Multiple criteria decision analy-
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49. Pöyhönen M, Hämäläinen RP. On the convergence of multiattribute weighting methods. Eur J Oper

Res. 2001; 129(3):569–585. https://doi.org/10.1016/S0377-2217(99)00467-1

50. Bottomley PA, Doyle JR, Green RH. Testing the reliability of weight elicitation methods: direct rating ver-

sus point allocation. J Mark Res. 2000; 37(4):508–513. https://doi.org/10.1509/jmkr.37.4.508.18794

51. Srivastava J, Connolly T, Beach LR. Do ranks suffice? A comparison of alternative weighting

approaches in value elicitation. Organ Behav Hum Decis Process. 1995; 63(1): 112–116. https://doi.

org/10.1006/obhd.1995.1066

52. Schoemaker PJ, Waid CC. An experimental comparison of different approaches to determining weights

in additive utility models. Manage Sci. 1982; 28(2):182–196. https://doi.org/10.1287/mnsc.28.2.182

53. Ellis PM, Tattersall MH. How should doctors communicate the diagnosis of cancer to patients?. Ann

Med 1999; 31(5):336–341. PMID: 10574506

54. Paling J. Strategies to help patients understand risks. BMJ. 2003; 327(7417):745. https://doi.org/10.

1136/bmj.327.7417.745 PMID: 14512489

55. Pighin S, Savadori L, Barilli E, Galbiati S, Smid M, Ferrari M, Cremonesi L. Communicating Down syn-

drome risk according to maternal age:“1-in-X” effect on perceived risk. Prenat diagn. 2015; 35:777–782.

https://doi.org/10.1002/pd.4606 PMID: 25903809

56. Pighin S, Tentori K, Savadori L, Girotto V. Fostering the understanding of positive test results. Ann

Behav Med. 2018. https://doi.org/10.1093/abm/kax065

57. Violette PD, Agoritsas T, Alexander P, Riikonen J, Santti H, Agarwal A, et al. Decision aids for localized

prostate cancer treatment choice: Systematic review and meta-analysis. CA Cancer J Clin. 2015; 65

(3):239–251. https://doi.org/10.3322/caac.21272 PMID: 25772796

58. Zhong W, Smith B, Haghighi K, Mancuso P. Systematic Review of Decision Aids for the Management

of Men with Localized Prostate Cancer. Urology. 2017; 114:1–7. https://doi.org/10.1016/j.urology.2017.

10.022 PMID: 29101005

59. Cuypers M, Lamers RE, Kil PJ, The R, Karssen K, van de Poll-Franse LV, et al. A global, incremental

development method for a web-based prostate cancer treatment decision aid and usability testing in a

Dutch clinical setting. Health Informatics J. 2017.

60. Witteman HO, Scherer LD, Gavaruzzi T, Pieterse AH, Fuhrel-Forbis A, Chipenda Dansokho S, et al.

Design features of explicit values clarification methods: a systematic review. Med Decis Making. 2016;

36(4):453–471. https://doi.org/10.1177/0272989X15626397 PMID: 26826032

61. Witteman HO, Gavaruzzi T, Scherer LD, Pieterse AH, Fuhrel-Forbis A, Chipenda Dansokho S, et al.

Effects of design features of explicit values clarification methods: a systematic review. Med Decis Mak-

ing. 2016: 36(6);760–776. https://doi.org/10.1177/0272989X16634085 PMID: 27044883

62. Joosten EA, DeFuentes-Merillas L, De Weert GH, Sensky T, Van Der Staak CPF, de Jong CA. System-

atic review of the effects of shared decision-making on patient satisfaction, treatment adherence and

health status. Psychother Psychosom. 2008; 77(4);219–226. https://doi.org/10.1159/000126073 PMID:

18418028

63. Zolnierek KBH, DiMatteo MR. Physician communication and patient adherence to treatment: a meta-

analysis. Med Care. 2009; 47(8):826. https://doi.org/10.1097/MLR.0b013e31819a5acc PMID: 19584762

64. Svenson O. Differentiation and consolidation theory of human decision making: A frame of reference for

the study of pre-and post-decision processes. Acta Psychol. 1992; 80(1):143–168.

65. Christie DR, Sharpley CF, Bitsika V. Why do patients regret their prostate cancer treatment? A system-

atic review of regret after treatment for localized prostate cancer. Psycho-Oncology. 2015; 24(9):1002–

1011. https://doi.org/10.1002/pon.3776 PMID: 25728586

66. Sevdalis N, Harvey N. Predicting preferences: a neglected aspect of shared decision-making. Health

Expect. 2006; 9(3):245–251. https://doi.org/10.1111/j.1369-7625.2006.00391.x PMID: 16911138

67. Wilson TD, Gilbert DT. Affective forecasting. Adv Exp Soc Psychol. 2003; 35:345–411.

68. Wilson TD, Gilbert DT. Affective forecasting: Knowing what to want. Curr Dir Psychol Sci. 2005; 14

(3):131–134.

69. European Commission [Internet]. Markets in Financial Instruments (MiFID II)—Directive 2014/65/EU.

[cited 2018, Jan 24]. https://ec.europa.eu/info/law/markets-financial-instruments-mifid-ii-directive-2014-

65-eu_en.

Mind the gap: Physicians’ assessment of patients’ importance weights

PLOS ONE | https://doi.org/10.1371/journal.pone.0200780 July 26, 2018 13 / 13

https://doi.org/10.1016/j.jval.2015.12.016
https://doi.org/10.1016/j.jval.2015.12.016
http://www.ncbi.nlm.nih.gov/pubmed/27021745
https://doi.org/10.1287/opre.2015.1350
https://doi.org/10.1016/S0377-2217(99)00467-1
https://doi.org/10.1509/jmkr.37.4.508.18794
https://doi.org/10.1006/obhd.1995.1066
https://doi.org/10.1006/obhd.1995.1066
https://doi.org/10.1287/mnsc.28.2.182
http://www.ncbi.nlm.nih.gov/pubmed/10574506
https://doi.org/10.1136/bmj.327.7417.745
https://doi.org/10.1136/bmj.327.7417.745
http://www.ncbi.nlm.nih.gov/pubmed/14512489
https://doi.org/10.1002/pd.4606
http://www.ncbi.nlm.nih.gov/pubmed/25903809
https://doi.org/10.1093/abm/kax065
https://doi.org/10.3322/caac.21272
http://www.ncbi.nlm.nih.gov/pubmed/25772796
https://doi.org/10.1016/j.urology.2017.10.022
https://doi.org/10.1016/j.urology.2017.10.022
http://www.ncbi.nlm.nih.gov/pubmed/29101005
https://doi.org/10.1177/0272989X15626397
http://www.ncbi.nlm.nih.gov/pubmed/26826032
https://doi.org/10.1177/0272989X16634085
http://www.ncbi.nlm.nih.gov/pubmed/27044883
https://doi.org/10.1159/000126073
http://www.ncbi.nlm.nih.gov/pubmed/18418028
https://doi.org/10.1097/MLR.0b013e31819a5acc
http://www.ncbi.nlm.nih.gov/pubmed/19584762
https://doi.org/10.1002/pon.3776
http://www.ncbi.nlm.nih.gov/pubmed/25728586
https://doi.org/10.1111/j.1369-7625.2006.00391.x
http://www.ncbi.nlm.nih.gov/pubmed/16911138
https://ec.europa.eu/info/law/markets-financial-instruments-mifid-ii-directive-2014-65-eu_en
https://ec.europa.eu/info/law/markets-financial-instruments-mifid-ii-directive-2014-65-eu_en
https://doi.org/10.1371/journal.pone.0200780

