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Methods S1: Example of A Choice Task 

 

In the experiment, respondents are presented with a series of questions in which they 

are asked to choose a preferred alternative from a set of hypothetical treatment profiles. 

These treatment profiles vary by levels of treatment factors, shown here and in Figure 1 

of the main manuscript.  

Our experimental design resulted in 36 choice tasks, and we divided these into three 

blocks. Each individual was randomized to complete one of the three blocks, containing 

12 choice tasks. One example choice task is shown above.  

  



Methods S2: Design Restrictions 

To ensure the presentation of hypothetical scenarios with a closer representation of 

what would be seen in the real-world, this study used restrictions in the DCE design. In 

the presentation of treatment strategies, the option with a more invasive local intervention 

was always associated with a lower chance of iIBC at 10 years. Choice tasks always com-

pared different locoregional treatments; as such, the “no surgery” level of the locoregional 

treatment attribute was never associated with the “5%” level of the risk of iIBC attribute. 

Methods S3: Assessing Patient Heterogeneity with Effect-Modifier Analyses 

A series of multivariable mixed logit models were built including responses from 

patients only. To study the extent to which certain patient characteristics impacted the 

stated preferences of respondents, an effect-modifier analysis was conducted by including 

interaction terms for age, highest level of education completed, and employment status. 

Nested random effects for respondent ID and hospital were included to account for cor-

relation among the multiple questions answered per individual, as well as the possible 

correlation for respondents treated in the same hospital. We found no statistically signifi-

cant interactions for age (< vs >50 years) or employment status. A multivariable mixed 

logit with random effects only for respondent ID included an interaction term for hospital 

type (“Specialized oncology hospital, Y/N”). This was also not statistically significant. 

We did however find that compared to women with low/intermediate educational 

attainment, women with a high level of education demonstrated aversion to mastectomy 

(coefficient −0.38, p value 0.04), and preference towards breast conserving surgery with 

radiotherapy (coefficient 0.27, p value 0.004), compared to breast conserving surgery 

alone. Overall importance weights stratified by high and low/intermediate educational 

attainment are shown in Figure 2.  

  



Methods S4: Analysis of the Scale Factor 

The assumption of homogeneous utility weights requires that unobservable compo-

nents of utilities should be mutually independent and homoscedastic [1]. The potential 

for preference and scale heterogeneity in responses for the total sample and by subgroups 

(i.e., oncologists and patients) should be therefore measured and accounted for. As it is 

likely that variances differ between datasets derived from women with DCIS and oncolo-

gists, attribute-level estimates (i.e., preferences) between both groups cannot be directly 

compared without first considering scale factor differences using the Swait and Louviere 

test [2]. Preference differences between patients and oncologists may differ due to real 

difference in preference or due to scaling. The latter comes from more or less certainty one 

has over their preferences, in other words, the scale factor can be understood as a measure 

of the psychological distance that individuals from different groups (e.g., patients and 

oncologists) have towards given events. This is due to the perfect confound between the 

mean and variance of the betas.  

To compute the Swait and Louviere test, the log likelihoods derived from the condi-

tional logit models for both groups’ datasets were collected (L1 and L2). The attribute-level 

codes for one dataset were multiplied by a possible scale factor, then the two datasets were 

combined to derive a pooled log likelihood (Lµ). These steps were repeated for a range of 

possible scale factors, until a log likelihood representing the model with the best fit was 

found. This is compared with the log likelihoods derived from the separate models from 

each group, then compared with the chi-square value of the number of parameters in the 

model (K) plus 1 (representing degrees of freedom), as outlined in the following formula 

[3,4]: 

λA = −2∗[Lμ − (L1 + L2)] < 𝑥2 

Following the steps of the Swait & Louviere test, the hypothesis of equal attribute 

level estimates was rejected (p < 0.05). When varying the scale parameter from 0 to infinity, 

the corresponding maximal log likelihood differed significantly with the sum of the sep-

arate log likelihoods of the two models (patients and oncologists). Therefore it can be con-

cluded that irrespective of the value of the scale parameter, there is always a difference 

between patients and oncologists in their preferences. Due to the contrast in sample sizes 

between groups, it is important to consider that the results of the Swait & Louviere test 

may produce different findings with a larger sample of oncologists. 

Coefficients from the patient and oncologists models are also plotted in Figure S1 

(referred to as the Swait and Louviere plot). Corresponding to the slope of the line fitted 

through the points the figure suggests that coefficients between the models differ by a 

scalar of approximately 0.45. 

  



 

Figure S1. 1 Swait and Louviere plot of coefficients derived from conditional logit models for patients and oncologists. 

iIBC: ipsilateral invasive breast cancer; mo: month; y: year. 
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