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Abstract

Objective: Treatment options for Graves’ disease (GD) consist of antithyroid drugs (ATD), radioactive iodine (RAI) and 
total thyroidectomy (TT). Guidelines recommend to discuss these options with patients, taking into account patients’ 
preferences. This study aims to evaluate and compare patients’ and clinicians’ preferences and the trade-offs made in 
choosing treatment.
Design and methods: A discrete choice experiment (DCE) was performed with GD patients with a first diagnosis or 
recurrence in the previous year, and with clinicians. Participants were offered hypothetical treatment options which 
differed in type of treatment, rates of remission, severe side effects, permanent voice changes and hypocalcemia. 
Preference heterogeneity was assessed by latent-class analysis.
Results: In this study, 286 (82%) patients and 61 (18%) clinicians participated in the DCE. All treatment characteristics 
had a significant effect on treatment choice (P < 0.05). Remission rate was the most important determinant and 
explained 37 and 35% of choices in patients and clinicians, respectively. Both patients and clinicians preferred ATD 
over surgery and RAI. A strong negative preference toward RAI treatment was observed in a subclass of patients, 
whereas clinicians preferred RAI over surgery.
Conclusion: For both patients and clinicians, remission rate was the most important determinant of treatment choice 
and ATD was the most preferred treatment option. Patients had a negative preference toward RAI compared to 
alternatives, whereas clinicians preferred RAI over surgery. Clinicians should be aware that their personal attitude 
toward RAI differs from that of their patients. This study on patients’ and clinicians’ preferences can support shared 
decision making and thereby improve clinical treatment.

Introduction

Over the last several decades, clinical care has shifted 
toward patient-centered care focusing on shared decision 
making. As part of this process, increased awareness of 
patients’ preferences and its importance has emerged. 
These concepts are particularly applicable to diseases with 

multiple viable treatment options in which evidence for 
a clearly superior treatment is lacking. This is the case 
for patients with hyperthyroidism due to Graves’ disease 
(GD). The best treatment for GD depends on the specific 
situation of the patient involved, taking into account not 
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only clinical aspects, but also patients’ preferences and 
values.

GD is the most common cause of hyperthyroidism 
with a life-time probability of 2.9% for women and 0.5% 
for men (1). The disease impacts quality of life, and 
prolonged hyperthyroidism causes irreversible damage to 
the cardiovascular and skeletal system and is associated 
with neuropsychiatric symptoms (2, 3, 4, 5, 6, 7). Treatment 
is aimed at relieving symptoms and restoring quality of 
life with minimal side effects. The three treatment options 
available for GD are antithyroid drugs (ATD), radioactive 
iodine (RAI) and surgical total thyroidectomy (TT), with 
each of them differing in remission rate, side effects and 
patient burden.

The treatment with ATD blocks thyroid hormone 
synthesis. After a course of 12–18 months, with regular 
blood checks, 40–65% of patients reach remission, of 
whom the vast majority will remain euthyroid (8, 9, 10, 
11, 12). Side effects occur in approximately 10–30% of 
patients and range from common minor side effects, such 
as skin reactions and gastrointestinal distress, to rare but 
severe side effects, such as agranulocytosis and liver failure 
(9, 10, 11, 13, 14, 15, 16, 17, 18). The treatment with RAI 
will cause ionizing damage once it reaches the thyroid. 
In an outpatient setting, patients will receive a capsule or 
liquid containing radioactive iodine. In the first 2 weeks 
after treatment, patients should keep some distance from 
other persons due to the radioactive iodine present in 
their bodies. Treatment success ranges from 50 to 90%, 
with hypothyroidism as the most frequent side effect, 
requiring life-long thyroid hormone supplementation 
(19, 20, 21, 22, 23, 24). Alternatively, the treatment with 
TT requires admission to the hospital typically for 2 days. 
Remission of hyperthyroidism is achieved in 96–98% of 
patients, dependent on the extent of the surgery, at the 
cost of almost certain hypothyroidism (10, 12). Apart from 
surgery-related general complications, such as bleeding 
and infection, patients are at risk of hypoparathyroidism 
and voice changes due to recurrent laryngeal nerve 
damage (25).

Guidelines recommend discussing the treatment 
options with patients, taking into account clinical 
features, benefits, risks, logistic aspects, and the personal 
values and preferences of the patient (22, 26). The final 
treatment decision should be the result of this shared 
decision process with a patient-centered approach, 
incorporating the patients' preferences.

Large differences in treatment patterns are observed 
worldwide (27, 28). Preferences of clinicians will influence 
treatment decisions, but may differ from preferences of 

their patients (29, 30, 31). Insufficient data is available on 
the treatment preferences of patients with GD. Previous 
studies have focused on surgery versus RAI treatment 
or used non-validated instruments (32, 33, 34). The 
concordance of preferences between both patients and 
clinicians has never been studied.

In the present study, a discrete choice experiment 
(DCE) was conducted, which has the ability to quantify 
individual treatment preferences and evaluate trade-offs 
patients and clinicians make when choosing between 
different treatment options (35). This is the first DCE study 
in GD that is specifically designed for exploring choice 
intention. A better understanding of these preferences will 
contribute to the shared decision process and may help in 
the development of decision aid tools for GD patients.

Methods

Sample and recruitment

Between August 2019 and July 2020 GD patients 
and clinicians were recruited in hospitals across the 
Netherlands, through press releases on websites of national 
endocrine organizations and patient organizations and 
through social media. Patients who had a first diagnosis 
of GD or a recurrence in the previous year were eligible for 
inclusion. Informed consent was obtained before the start 
of the DCE. No identifiable information was collected. 
This study was approved by the medical ethical board of 
the Erasmus University Medical Centre, Rotterdam (MEC-
2018-1665).

Discrete choice experiment

A discrete choice experiment (DCE) assumes that each 
health care intervention is composed of a combination 
of characteristics, referred to as attributes. These attributes 
have different levels, which define a specific intervention. 
In a DCE, respondents are asked to select their preferred 
option when offered a hypothetical choice between two or 
more treatments with different combinations of attribute 
levels (36). Statistical analysis of responses provides 
information on the influence of individual attribute levels 
on the final decision. Subsequently, trade-offs between 
different attributes are calculated. As a DCE allows only 
a limited number of treatment attributes to be included 
in the choice tasks, a selection had to be made. Based on 
a review of the literature, focus group discussions with 
patients and discussions with experts, five attributes were 
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selected for inclusion in this DCE: type of treatment, 
remission rate, severe side effects, permanent voice changes 
and hypocalcemia (Fig. 1 and Table 1). Patients reported 
that these five attributes had mostly driven their treatment 
choice. Other treatment characteristics, such as speed to 
recovery and Graves Ophthalmopathy (GO) were less 
frequently reported as a determinant for treatment choice.

Experimental design and questionnaire and design 
of DCE choice tasks

A total of 48 pairs of hypothetical treatment options were 
constructed which enabled the estimation of all relevant 
parameters. A Bayesian fractional factorial D-efficient design 
was generated in which the D-efficiency was maximized, 
using Ngene software version 1.2.1 (ChoiceMetrics, 
Sydney, Australia) (37). In order to minimize the cognitive 
burden, the 48 pairs of hypothetical treatment options 
were blocked into 4 subsets of 12 pairs (choice tasks). 
The alternatives in each choice task were unlabeled and 
the attribute order was kept constant across all tasks. An 
online survey was created with LimeSurvey version 2.06 
(LimeSurvey GmbH, Hamburg, Germany). To start out, 
respondents received background information on GD and 
GD treatment options. Information on side effects was 
provided, including the rates of hypothyroidism related 
to each treatment option. A severe side effect was defined 
as a treatment-related complication that necessitated 
hospital admission or caused permanent health damage. 
Participants were informed about the hypothetical nature 
of the questions and asked to imagine that all of the 
included side effects could arise in each treatment. All 

respondents, including clinicians, were asked to imagine 
they had to decide for themselves. After this introduction, 
respondents were randomly assigned to a subset of 12 DCE 
questions (choice tasks) in random order. An example of 
a choice task is shown in Fig. 1. The survey was tested 
in five patients using a think-aloud format with direct 
verbal feedback. Based on these comments, the survey 
was updated. After a second pilot with 32 patients the 
survey was finalized. Both patients and clinicians received 
the same DCE design, with the same attributes and levels, 
allowing for valid comparison.

Statistical analysis

It was assumed that the utility (U) related to a treatment 
alternative can be modeled as a linear function of the specific 
attributes and levels (38). A multinomial logit model using 
R (version 4.0.0 Apollo 0.1.0, Choice Modelling Centre, 
University of Leeds) was used to estimate the utilities (39). 
The influence of individual attribute levels on preferences 
was calculated and presented as β-coefficients, referred to 
as preference weights. The preference weights related to 
each level were calculated in relation to the reference level. 
The relative importance of attributes was compared by 
calculating the maximum difference in preference weights 
within an attribute between the most and least preferred 
attribute level. For each attribute, this maximum difference 
was divided by the sum of the differences of all attributes. 
This normalization allowed for comparison of overall 
attribute importance between patients and clinicians. 
Trade-offs between positive and negative attributes were 
assessed and reflected as willingness to trade remission 

Figure 1
Example of a DCE choice task.

Table 1 Attributes and levels.

Attributes Levels

Type of treatment Antithyroid drugs
Surgery
Radioactive Iodine

Remission rate 40%
70%
85%
100%

Severe side effects 0%
2%
5%
10%

Permanent voice changes 0%
5%
10%

Hypocalcemia 0%
5%
10%
15%
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rate. Furthermore, to investigate preference heterogeneity, 
sample size and model fit, a latent class logit model was 
used to analyze patient DCE data. This model determines 
whether preference patterns can be found among patients 
(so-called latent classes) and it also provides insights 
into the determinants of the latent classes (38) (see 
Supplementary data, for further details about the statistical 
analysis, see section on supplementary materials given at 
the end of this article).

Results

Study sample

A total number of 347 individuals participated in the DCE, 
of which 304 (90%) fully completed all 12 DCE choice 
tasks. The cohort consisted of 286 (82%) GD patients 
and 61 (18%) clinicians. Median age of patients was 47 
years and 272 (95%) were female. Of patients, 183 (64%) 
experienced a first episode of GD and 97 (43%) had 
recurrent disease. 229 (80%) patients received ATD in the 6 
months preceding participation in the study, 11 (4%) had 
been treated with RAI and 29 (10%) had undergone a total 
thyroidectomy. Patients predominately reached the survey 
through notification via the patient organization (29%), 
via (social) media (28%) or via their treating clinician (8%). 
The median age of clinicians was 37 years and 49 (80%) 
worked in the department of internal medicine (Table 2).

Discrete choice experiment

All treatment attributes significantly (P < 0.05) affected 
treatment choice. A treatment option was less preferred 
when the remission rate was lower and the chance 
on severe side effects, permanent voice changes and 
hypocalcemia higher (Table 3). Patients as well as 
clinicians mostly preferred ATD and displayed significant 
negative preferences toward both surgery and RAI 
compared to ATD. Patients had a more negative preference 
toward RAI compared to surgery (β-1.51 vs β-1.35). 
Clinicians displayed a less negative preference toward 
RAI compared to surgery (β-0.25 vs β-1.04), but with 
overlapping confidence intervals for β. In both patients 
and clinicians, all levels of the attributes relating to side 
effects significantly influenced preferences, except for the 
lowest level of severe side effects and in clinicians also the 
lowest level of permanent voice changes.

Figure 2 shows the overall attribute importance in 
the determination of the treatment choice. In patients, 

remission rate contributed to the treatment choice for 
37%, type of treatment for 26%, severe side effects for 
19%, hypocalcemia for 12% and permanent voice changes 
for 5%. In clinicians, 35% of choices were explained by 
remission rate, 15% by type of treatment, 24% by severe 
side effects, 16% by hypocalcemia and 11% by permanent 
voice changes.

Latent class analysis identified three classes of 
patients with distinct preferences, with a probability 
of 0.34, 0.39 and 0.27 to belong to class 1, class 2 and 
class 3, respectively (Fig. 3). Patients belonging to class 1, 
preferred ATD and had a more negative preference toward 
surgery compared to RAI. Patients belonging to class 2, 
had a very strong negative preference toward RAI, whereas 

Table 2 Characteristics of respondents. Data are presented 
as n (%) or as mean (range).

Characteristics Patients Clinicians

n 286 61
Females 271 (95%) 39 (65%)
Age (years) 47 (19–87) 37 (24–58)
Highest level of education
 Elementary 3 (1%) –
 Secondary 74 (26%) –
 Vocational 74 (26%) –
 Higher 129 (54%) 61 (100%)
 Unknown 3 (1%) –
 Missing 3 (1%)
Graves’ disease
 First episode 183 (64%) n/a
 Recurrent disease 97 (34%) n/a
 Unknown 6 (2%) n/a
Previous treatment(s)
 Medication 229 (80%) n/a
 Surgery 29 (10%) n/a
 Radioactive Iodine 11 (4%) n/a
 No treatment 26 (9%) n/a
Route to survey
 Asked by treating physician 29 (8%) n/a
 Through patient 

organization
84 (29%) n/a

 Via friend or family 14 (5%) n/a
 Website, newspaper, flyer 47 (16%) n/a
 Social media 35 (12%) n/a
 Other 13 (5%) n/a
 Missing 64 22%) n/a
Clinicians
 Medical specialist n/a 40 (65%)
  Internal medicine n/a 35
  Other medical specialist n/a 5
 Resident n/a 18 (30%)
  Internal medicine n/a 14
  Other n/a 1
  Not specified n/a 3
 Other (e.g. general 

practitioner)
n/a 3 (5%)

n/a, not applicable.
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the risk for permanent voice changes did not significantly 
affect treatment choice. In patients belonging to class 
3, treatment choice was primarily affected by remission 
rate and adverse events, whereas type of treatment was 
of less importance. RAI did not influence preferences in 
class 3. A membership model was used to evaluate for 
differences in background variables between the three 
classes. Compared to reference class 3, patients who were 
male, lower educated or had been treated with antithyroid 
drugs, were more likely to belong to class 1. Older patients 
who had undergone surgery were more likely to belong 
to class 2. Regarding the disease course (first episode of 
GD versus recurrent disease) no statistically significant 
difference was found between the three classes.

Trade-offs

For patients and clinicians, the trade-offs between 
remission rate and the other included attributes were 

calculated and presented as 'willingness to trade remission 
rate' (Table 4). Patient were willing to accept a 38.4 and 
43.0% decline in remission rate if the type of treatment 
was ATD instead of RAI or surgery respectively. Clinicians 
would accept a 6.1 and 25.5% decline in remission rate if 
the type of treatment was ATD instead of RAI or surgery, 
respectively. Clinicians were willing to trade a larger 
percentage of remission rate in return for lower chances 
on side effects compared to patients.

Discussion

The preferences of patients and clinicians in the treatment 
of Graves’ disease were investigated with a discrete choice 
experiment (DCE). All attributes included in the DCE 
choice tasks significantly influenced treatment choice 
in both patients and clinicians. Remission rate was the 
dominant factor explaining more than one-third of 
treatment choices in both patients and clinicians. In 
patients, type of treatment was the second most important 
attribute, whereas this was of less importance to clinicians. 
Among types of treatment, ATD was preferred by both 
patients and clinicians. In contrast to clinicians, patients 
preferred treatment with surgery over RAI.

The chance of remission without the induction of 
hypothyroidism probably favors treatment with ATD. In 
the study population, 80% of patients were on ATD or 
had received ATD in the previous year at time of study 
participation. This reflects the Dutch and European 
guidelines that recommend ATD as the first-line treatment 
(in the absence of specific circumstances) (22). The large 

Table 3 The contribution of attribute-levels on treatment 
preference: results from multinomial logistic regression. Data 
are presented as β coefficient (95% CI).

Patients (n = 286) Clinicians (n = 61)

Type of 
treatment

 Antithyroid 
drugs

0 (Reference)

 Surgery −1.35* (−1.57 to −1.12) −1.04* (−1.60 to −0.48)
 Radioactive 

Iodine
−1.51* (−1.76 to −1.26) −0.25 (−0.67 to 0.16)

Remission 
rate

 40% 0 (Reference)
 70% 1.19* (0.99 to 1.38) 1.83* (1.21 to 2.45)
 85% 1.53* (1.30 to 1.76) 1.99* (1.36 to 2.62)
 100% 2.10* (1.81 to 2.39) 2.45* (1.57 to 3.34)
Severe side 

effects
 0% 0 (Reference)
 2% −0.10 (−0.25 to 0.05) −0.04 (−0.38 to 0.29)
 5% −0.64* (−0.86 to −0.43) −0.88* (−1.36 to −0.41)
 10% −1.10* (−1.30 to −0.90) −1.67* (−2.17 to −1.18)
Permanent 

voice 
changes

 0% 0 (Reference)
 5% −0.22* (−0.34 to −0.10) −0.26 (−0.56 to 0.04)
 10% −0.29* (−0.44 to −0.14) −0.75* (−1.17 to −0.32)
Hypocalcemia
 0% 0 (Reference)
 5% −0.21* (−0.33 to −0.08) −0.37* (−0.67 to −0.08)
 10% −0.24* (−0.37 to −0.11) −0.54* (−0.92 to −0.16)
 15% −0.70* (−0.70 to −0.87) −1.12* (−1.64 to −0.59)

*P ≤ 0.05.

Figure 2
Overall attribute importance: the percentage of the treatment 
choice explained by the individual attributes.
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proportion of patients on ATD treatment and the way 
these patients were counseled, might have contributed to 
the positive appreciation of ATD treatment. Furthermore, 
patients tend to evaluate the treatment they received 
as more attractive, a psychological process known as 
cognitive dissonance (40). To minimize this effect, only 
patients with a recent diagnosis (in the previous year) or 
recurrence were eligible for inclusion.

In patients, treatment with both RAI and surgery 
negatively influenced preferences, with RAI being the 
least preferred treatment option. Latent class analysis 
revealed a class of patients with a particularly strong 
negative preference toward RAI treatment. The probability 
to belong to this class was almost 40%. Compared to 
the other classes defined in this analysis, these patients 

were slightly older and had been treated significantly 
more often with surgery and less often with RAI. No 
differences in education level, disease course, or other 
tested variables were found that could characterize this 
subgroup of patients. The negative preference toward RAI 
is remarkable, given the actual favorable safety profile of 
the treatment. Compared to surgery, RAI has a lower risk 
for hypothyroidism, no surgery-related complications, 
an avoidance of scarring on the neck and no need for 
hospital admission. Practical considerations with respect 
to adhering to radiation rules could however play a role. 
Furthermore, specific clinical factors, such as a pregnancy 
wish in the near future, a large symptomatic goiter, 
concomitant Graves ophthalmopathy (GO) or suspicion 
on thyroid malignancy may explain why patients would 
prefer surgery over RAI. However, it seems unlikely 
that these factors account for the choice behavior of 
almost 40% of patients. Anxiety about radioactivity 
seems to be a widespread concern for GD patients and 
may explain the negative preference for RAI treatment 
observed in this study. Fear of radioactivity has been 
reported by GD patients across all treatment groups. A 
questionnaire-based study showed that the majority of 
patients treated with RAI had concerns about its use, 
although no differences in post- treatment satisfaction 

Figure 3
Latent class analysis in patients. 
Preference weights per latent class, in 
relation to the reference category. *P < 
0.05. ATD, antithyroid drugs; SUR, surgery; 
RAI, radioactive iodine.
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*

*
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*
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*
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*

*
*
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Membership Model
Age 0.00 (-0.01 to 0.03) 0.03 * (0.00 to 0.05) 0 [Reference]
Sex -1.28 * (-2.26 to -0.29) -0.44 (-1.33 to 0.44) -
Higher educa�on -0.93 * (-1.75 to -0.12) -0.44 (-1.14 to 0.25) -
First episode of GD 0.16 (-0.65 to 0.97) 0.03 (-0.69 to 0.76) -
Treatment in the past 6 months -
    Medica�on 1.50 * (0.40 to 2.59) 0.94 (-0.05 to 1.93) -
    Radioac�ve Iodine -0.18 (-1.44 to 1.09) -2.94 * (-4.73 to -1.15) -
    Surgery -14.89 (-674 to 644) 2.65 * (0.06 to 5.24) -
    No treatment -0.05 (-1.94 to 1.83) 0.52 (-0.76 to 1.79)
Route to survey -
    Asked by trea�ng physician -1.09 (-2.48 to 0.30) -0.80 (-1.94 to 0.34) -
    Through pa�ent organisa�on -0.22 (-1.12 to 0.68) -0.50 (-1.36 to 0.36) -
    Via friend or family 15.56 * (14.00 to 17.13) 14.78 -
    Website, news paper, flyer -1.38 (-2.81 to 0.05) 0.48 (-0.55 to 1.52) -
* = p ≤ 0.05

Latent Class 1: n=97 (34%) Latent Class 2: n=112 (39%) Latent Class 3 n=77 (27%)

Table 4 Willingness to trade remission rate (%).

Attribute Patients Clinicians

Treatment type
 ATD instead of surgery −38.4 −25.5
 ATD instead of RAI −43.0 −6.1
Severe side effect* −3.1 −4.1
Permanent voice changes* −0.8 −1.8
Hypocalcemia* −1.3 −1.8

*1% less risk.
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were observed compared to patients treated with ATD 
or surgery (33). In another survey-based study, 23% who 
were treated with surgery mentioned 'radioactive nature 
of the treatment' as one of the reasons for not choosing 
RAI. This was corroborated in a study in which 'preference 
to avoid RAI' was the most commonly reported reason 
for choosing surgery (34). In patients treated with RAI, 
the pre-treatment concerns significantly decreased after 
treatment, suggesting the absence of long-term concerns 
(32, 41). The factors reported for contributing to the 
negative perception of RAI treatment are the association 
of radioactivity with nuclear disasters and warfare and out 
of a fear for an increased cancer risk due to radioactivity 
(42). Concomitant with a study reporting an increased 
risk for malignancies related to RAI, the proportion of 
patients treated with RAI has declined in the United 
States. A comparison between different treatment options 
in GD was not performed in this study investigating RAI-
induced malignancies (43). A recent study did not find 
a difference in solid cancer mortality among treatment 
groups. However, among patients treated with RAI, a 
dose dependent association with solid cancer mortality 
was observed (44). Misinterpretation of the literature on 
RAI-induced cancer risk and misinformation about RAI 
treatment in general circulate in patient communities and 
elsewhere on the internet (42).

In contrast to patients, clinicians had a less negative 
preference toward RAI compared to surgery. This is in 
concordance with a previous survey among clinicians 
indicating that although clinicians preferred RAI over 
surgery, they recognized, at the same time, fear of 
radioiodine as a possible factor that could influence their 
patients’ decision (45). Clinicians’ preference for RAI 
is probably the result of a better understanding of the 
more advantageous safety profile of RAI compared to 
surgery and the absence of fear for radioactivity. Although 
clinicians often assume to have a good understanding 
of patients’ preferences, there is accumulating evidence 
for discrepancy between the preferences of patients 
and clinicians on multiple domains of health care 
interventions (29, 30, 31). These discrepancies might 
lead to selective and potentially insufficient information 
provided to patients. Except for treatment type, no 
discrepancies were observed between the preferences of 
patients and clinicians’ in terms of the relative importance 
of individual treatment attributes.

Given the results of this DCE, the optimum 
hypothetical treatment would be antithyroid drugs 
with a 100% remission rate, 0% risk for voice changes 
and hypocalcemia, and <5% risk for severe side effects. 

In reality, approximately 50% of patients treated with 
a 12–18 months course of ATD will achieve remission. 
Applying a pre-treatment clinical scoring tool based on 
age, laboratory values, and goiter size, can distinguish 
patients with a high chance of recurrence from patients 
likely to achieve long-term remission (46). In the case 
of a relapse, long-term treatment with ATD can also be 
considered as an alternative for RAI or surgery. Recent 
studies have proved continuous low-dose ATD treatment 
to be a safe option (47, 48). This will obviously not result 
in remission in the sense of curation, and regular blood 
checks for thyroid hormone concentrations will be 
necessary as long as the antithyroid medication is used. 
However, this approach does remit hyperthyroidism 
without complications related to surgery and RAI and 
might better connect with patients’ preferences as found 
in this study.

This study is the first DCE that explored treatment 
preferences in GD and also the first study that compared 
preferences between patients and clinicians in the setting 
of GD. A multi-step approach, consisting of a literature 
review, focus groups, and pilot testing was conducted with 
the aim of constructing a DCE that included most relevant 
attributes. With the well validated DCE instrument, the 
contribution of individual treatment characteristics on 
the final treatment decision could be quantified. This has 
provided valuable insights into preferences and trade-
offs that may be used to optimize the process of shared 
decision-making. Increased appreciation of patients’ 
concerns related to RAI may improve adequate counseling 
and alleviate anxiety. The results of this study can also be 
used as input for the development of a clinical decision 
aid, which in other diseases have proven to be an effective 
tool for enhancing clinical decision making (49). A 
decision aid should incorporate factual information about 
the disease and treatment options, but should also help 
patients to clarify their personal preferences (50). The 
results of this DCE may help to enhance both the factual 
communication pertaining to RAI treatment as well as 
to provide input for attributes that should be considered 
when clarifying personal preferences.

This study has several limitations. The distribution 
between treatment groups reflects European practice, 
but will differ from other parts of the world. Therefore, 
preference outcomes might be different when investigated 
in non-European populations. The relatively small sample 
size of clinicians participating in the study impeded 
direct comparison between patients and clinicians. The 
information provided to respondents stated that being 
remission-free after ATD treatment is generally associated 
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with euthyroidism. Meanwhile, a study concerning the 
long-term follow-up of patients treated for GD has been 
published. It appeared that of all patients only treated 
with ATD, 24% required levothyroxine supplementation 
after a follow-up period of 6–10 years (12). The 
expectation of a normal functioning thyroid might have 
influenced DCE responses in favor of ATD treatment. 
The limited number of attributes that can be included 
in a DCE necessitated making a selection of attributes. 
Although based on a literature review and patient focus 
groups, from which a careful selection of attributes was 
made, objective criteria for attribute selection are absent. 
Furthermore, the mode of recruitment of respondents 
might have introduced selection bias. A large proportion 
of patients was recruited through patient organizations. 
These patients could be different from the general GD 
patient population. Finally, the treatment option of long-
term low-dose ATD treatment was not considered as a 
treatment option, although this seems to be an effective 
and safe alternative (47).

In conclusion, the results of this very first DCE in 
GD show that remission rate is the most important 
determinant of treatment choice. Both patients and 
clinicians prefer ATD over other treatment options. In 
contrast with clinicians, patients prefer surgery over RAI. 
This is especially true for a patient class with a strong 
negative preference toward RAI. Clinicians should be 
aware that their personal attitude toward RAI differs from 
their patients, and there is room for improvement in 
patient counseling regarding this subject. Awareness of 
patients’ and physicians’ preferences will help to improve 
deliberation in the doctor’s office and can be used to 
improve clinical decision aids and support shared decision 
making. This will ultimately lead to treatment decisions 
that align with patient preferences.
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