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Abstract

Background: Active surveillance is propagated as an alternative for hemithyr-

oidectomy in the management of Bethesda III thyroid nodules.

Methods: A cross-sectional survey questioned respondents on their willing-

ness to accept risks related to active surveillance and hemithyroidectomy.

Results: In case of active surveillance, respondents (129 patients, 46 clinicians,

and 66 healthy controls) were willing to accept a risk of 10%–15% for thyroid

cancer and 15% for needing more extensive surgery in the future. Respondents

were willing to accept a risk of 22.5%–30% for hypothyroidism after hemithyr-

oidectomy. Patients and controls were willing to accept a higher risk on per-

manent voice changes compared with clinicians (10% vs. 3%, p < 0.001).

Conclusion: Real-life risks associated which active surveillance and hemithyr-

oidectomy for Bethesda III nodules are equivalent or less than the risks people

are willing to accept. Clinicians accepted less risk for permanent voice

changes.
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1 | INTRODUCTION

Thyroid nodules are common in the general population
and the prevalence increases with age.1 Diagnostic evalu-
ation aims to distinguish benign from malignant nodules.

Initial assessment consists of an ultrasound and if indi-
cated a fine needle aspiration (FNA) biopsy. The com-
monly used Bethesda system for classification of cytology
results classifies nodules as undiagnostic (Bethesda I),
benign (Bethesda II), indeterminate (Bethesda III and
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IV), suspicious for malignancy (Bethesda V), and malig-
nant (Bethesda VI). These categories have an estimated
malignancy rate of 5%–10%, 0%–3%, 6%–18%, 10%–40%,
45%–60%, and 94%–96%, respectively.2,3 Indeterminate
cytology, comprises 20%–30% of all nodule aspirates.2,4 In
17%–40% of these indeterminate nodules, a definitive
diagnosis will not be established despite additional diag-
nostic tests, such as a repeated FNA, a core needle
biopsy, and molecular testing.5–9 A hemithyroidectomy is
required to obtain a conclusive diagnosis, but at the cost
of potential complications. Rare surgical complications
include bleeding, wound infection, and laryngeal nerve
injury, the latter of which may result in permanent voice
changes.10 Hypothyroidism occurs in 20%–30% of hemi-
thyroidectomy patients and requires lifelong thyroid hor-
mone supplementation.11

For Bethesda IV nodules diagnostic surgery is gener-
ally the advised approach given the malignancy rate of
�30%, although ultrasound characteristics, molecular test-
ing, and nuclear imaging may be used to select patients
who can be followed-up with active surveillance.12–14 For
nodules with a repeated Bethesda III FNA result, active
surveillance is increasingly considered an alternative to
hemithyroidectomy.15,16 Recent studies have shown that
almost all malignancies detected in Bethesda III nodules
are low-risk thyroid malignancies, most commonly the fol-
licular variant of papillary thyroid carcinoma (PTC).17–19

For low-risk (micro) PTC there is accumulating evidence
that active surveillance is safe and will not result in
increased morbidity and mortality.20,21 A meta-analysis
showed a pooled proportion for tumor growth to be 4.4%
and the rate for metastatic spread to be 1.0% during a
mean length of follow-up of 51.7 months.22 In line with
the general trend toward a more conservative approach in
patients with low-risk thyroid cancer this observation has
led to the suggestion of long-term non-surgical manage-
ment of patients with asymptomatic Bethesda III nodules
as a standard of care.20,22,23 Active surveillance consists of
monitoring the nodule with ultrasound and a repeated
FNA on indication. This strategy may avoid unnecessary
surgery related complications. However, long-term follow
up is required and persisting uncertainty about the nature
of their thyroid nodule may cause anxiety in patients. In
addition, there remains some uncertainty about the possi-
ble effects of delaying treatment in patients with a malig-
nant nodule. International guidelines recommend that the
decision between active surveillance and hemithyroidect-
omy should depend on clinical risk factors, sonographic
pattern, and patient preference.23,24 However, not much is
known about patients' preferences in this situation and
many experience a significant decisional conflict.25 As cli-
nicians may influence patients in their choices, it is also
interesting to compare the clinicians' perspective with the

patients' perspective. Therefore, a willingness to accept
experiment was conducted with patients, clinicians and
healthy controls. The aim of the current study is to
improve clinical management choices on Bethesda III
nodules by incorporating patients' and clinicians' treat-
ment preferences. With the current shift toward less
aggressive treatment approaches in thyroid cancer, asses-
sing peoples' preferences is of paramount importance to
enable the translation of scientific literature into real-
world treatment options.

2 | MATERIALS AND METHODS

2.1 | Sample and recruitment

Between August 2019 and July 2020 patients, clinicians
and healthy controls were recruited in hospitals across
the Netherlands, through press releases on websites of
the national endocrine and patient organizations and on
social media. Patients who had been diagnosed with a
thyroid nodule, recently or in the past, were eligible for
inclusion. To assess the effect of having experienced this
diagnostic pathway in real-life on the willingness to
accept risks, healthy controls (no history of thyroid dis-
ease) were included in the survey as well.26 Clinicians
with experience in the treatment of patients with thyroid
diseases were eligible for inclusion. Informed consent
was obtained before start of the study. No identifiable
personal information was collected. This study was
approved by the medical ethical board of the Erasmus
Medical Centre, Rotterdam (MEC-2018-1666).

2.2 | Experimental design: Willingness
to accept

Preferences were investigated by assessing the respon-
dents' willingness to accept (WTA) treatment-related out-
comes. The WTA design is an appropriate method for
valuing losses, such as losses in quality of life.27 In the
context of the treatment of a thyroid nodule, it is able to
quantify the WTA treatment-related risks and adverse
events. The WTA method uses explicit questions in a
common decisional context, with limited cognitive strain
on the respondents.28–30

Two relevant outcomes were selected for each treat-
ment option, based on a review of the literature and focus
group discussions with patients and clinical experts. For
the scenario of active surveillance, the willingness to
accept the risk of thyroid cancer and the risk of more
extensive surgery in the future were investigated. For
the scenario of a hemithyroidectomy the willingness to
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accept the risk of permanent voice changes and the risk
of hypothyroidism were investigated. For each of these
outcomes the WTA value was determined using a multi-
step approach with questions in a validated format.30

Each topic was covered with three questions, consisting
of two multiple choice and one open-ended question.
First, respondents were asked how much risk they were
certainly willing to accept for a specific treatment-related
outcome. They were offered a seven-point scale of risk
percentages. The presented range of risk percentages for
each treatment-related outcome was based on the actual
risk, which in turn was derived from literature10,11,31

(Table 1). Second, respondents were asked how much
risk they would certainly not be willing to accept, within
the same range of percentages as in the first question.
Third, respondents were asked for an exact risk percent-
age, within a specified range defined by the answers on
the first and second question. If respondents expressed a
WTA of zero percent, they were asked to explain this by
either checking a prefilled answer option or use an open
text field. The pre-filled answer options consisted of “this
treatment does not appeal to me” and “I am not willing to
think about this risk in the context of this treatment.”
Based on this question, responses were classified as either
“true zero” or “protest zero” responses (see Figure 1 for an
example of a WTA question).

Following the WTA questions, respondents were
asked to assign importance to the individual outcomes
previously explored in the WTA questions. They were
offered a 5-points Likert scale and were questioned to
what extent these outcomes would influence their treat-
ment choice. The options ranged from very unimportant
to very important.

2.3 | Questionnaire

An online survey was created with LimeSurvey version
2.06 (LimeSurvey GmbH, Hamburg, Germany). Patients,
clinicians, and controls received the same version of the
questionnaire, allowing for valid comparison. Informa-
tion on age, sex, educational level, and route to survey
was collected. Additionally, for patients with a thyroid

nodule in the past, questions on the diagnostic work-up,
outcome of FNA, and ultimate treatment decision were
included in the questionnaire. Educational information
was provided on thyroid nodules, diagnostic procedures,
and treatment options for Bethesda III nodules (see
Data S1). All respondents were asked to imagine they
were diagnosed with an indeterminate nodule and were
currently facing the decision between a hemithyroidect-
omy and active surveillance. Respondents were informed
about the generally indolent character of thyroid cancer
detected in such nodules and the high chance of curation
after treatment. An example of a WTA question was
included to make respondents familiar with this type of
question. The survey was tested in five patients using a
think-aloud format with direct verbal feedback. After
optimization, the survey was enrolled.

2.4 | Statistical analysis

Respondents who completed at least one out of four
WTA questions were included in the final analysis. Pro-
test zero percent responses were excluded from the analy-
sis. The results of the WTA questions were presented as
means with the standard deviation and medians with
interquartile ranges (IQR). A Fisher exact test was per-
formed to compare medians. The levels of importance, as
assessed by Likert scale, were quantified as follows:
1 = very unimportant, 2 = unimportant, 3 = neutral,
4 = important, 5 = very important. For each outcome,
mean importance scores were calculated.

3 | RESULTS

3.1 | Respondents' characteristics

The study population consisted of 129 (54%) patients,
46 (19%) clinicians, and 66 (27%) controls. Baseline char-
acteristics are presented in Table 2. In 96 patients (74%),
an FNA was performed. The FNA result was reported by
84 (88%) patients and was benign in 47 (49%) patients,
malignant in 17 (18%) patients, and indeterminate in

TABLE 1 Risk ranges in WTA

questions.
Treatment-related outcome WTA risk ranges

Risk of thyroid cancer 0% 5% 10% 15% 20% 25% >25%

Risk of more extensive surgery 0% 5% 10% 15% 20% 25% >25%

Risk of permanent voice changes 0% 1% 2% 3% 4% 5% >5%

Risk of hypothyroidism 0% 10% 20% 30% 40% 50% >50%

Abbreviation: WTA, willingness to accept.
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20 (21%) patients. Patients were recruited by their treat-
ing clinician (n = 29, 22%), reached the survey through
the patient organization (n = 61, 47%), or via a friend,
internet, or (social) media (n = 39, 30%). Healthy con-
trols primarily reached the survey via a friend or family
(n = 35, 53%) and internet or (social) media (n = 25,
38%) (Table 2).

3.2 | Willingness to accept—Active
surveillance

Patients who had been diagnosed with a thyroid nodule,
were willing to accept a median thyroid cancer risk of
10.0% (IQR 5.0–20.0) when presented with a scenario of
active surveillance, as opposed to surgery, for their

i

0% 5% 10% 15% 20% 25% more

i For example: if you are sure that you are willing to accept a 5% risk for a thyroid malignancy, but not sure if you would 
accept a 15% risk, please select 5%

0% 5% 10% 15% 20% 25% more

i For example: if you are sure that you are NOT willing to accept a 25% risk for a thyroid malignancy, but a 20% risk might 
be acceptable, please select 25%

Question 2. What risk for thyroid cancer would NOT be acceptable when you consider active surveil-
lance for your thyroid nodule? Take a look at the row below with risk percentages. Please select what 
risk you are certainly NOT willing to take. 

Question 3. You have selected you are willing to take [answer question 1] risk for thyroid malignancy, 
but not [answer question 2]. What exact risk between [answer question 1] and [answer question 2] for 
thyroid cancer would you be willing to take when considering active surveillance for your thyroid nodule. 
?   %

For the upcoming questions, please imagine you consider active surveillance as the 
treatment for your thyroid nodule. Active surveillance consists of regular ultrasounds 
of the neck and on indication a repeated fine needle biopsy. During active surveillan-
ce uncertaintly will persist about the nature of your thyroid nodule, whether it is 
benign or malignant.

The next few questions are about the risk you are willing to accept

Question 1. What would be an acceptable risk for thyroid cancer when you consider active surveillan-
ce as a treatment for your thyroid nodule? Take a look at the row below with risk percentages. Please 
select what risk you are certainly willing to take.

FIGURE 1 Example of a WTA question. WTA, willingness to accept.
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thyroid nodule. Clinicians and healthy controls were
willing to accept a median risk of 15.0% (IQR 10.0–21.5)
and 10.0% (IQR 5.0–20.0), respectively. Patients would
accept a median risk of 15.5% (IQR 7.8–30.0) for a more
extensive surgery in the future, similar to the accepted
median risk of 15.0% (IQR 10.0–25.0) by clinicians and
15.5% (IQR 10.0–23.8) by controls. There are no statisti-
cally significantly differences among participant groups
(Table 3).

3.3 | Willingness to accept—
Hemithyroidectomy

When presented with the scenario of hemithyroidectomy,
as opposed to active surveillance, patients were willing to
accept a median risk of 10.0% (IQR 4.0–50.0) for perma-
nent voice changes, comparable to healthy controls who
were willing to accept a median risk of 10.0% (IQR 3.0–
25.0). In contrast, clinicians were willing to accept a

TABLE 2 Characteristics of respondents.

Frequencies (%)

Patients (n = 129) Clinicians (n = 46) Controls (n = 66)

Sex

Female 120 (93%) 32 (70%) 44 (67%)

Age (years)

Mean (range) 51 (18–81) 37 (26–67) 46 (24–77)

Highest level of education

Elementary 1 (1%) — —

Secondary 29 (22%) — 4 (6%)

Vocational 35 (27%) — 2 (3%)

Higher 58 (45%) 44 (96%) 57 (86%)

Missing 6 (5%) 2 (4%) 3 (5%)

Diagnostic puncture

Yes 96 (74%) — —

No 32 (25%) — —

Unknown or missing 1 (1%) — —

Outcome of FNA (n = 96) —

Benign 47 (49%) — —

Malignant 17 (18%) — —

Indeterminate 20 (21%) — —

Unknown or missing 12 (13%) — —

Treatment —

No treatment 35 (27%) — —

Surgery 70 (54%) — —

Radioactive iodine 31 (24%) — —

Radiofrequent ablation 1 (1%) — —

Route to survey —

Asked by treating physician 29 (22%) — 1 (2%)

Through patient organization 61 (47%) — 1 (2%)

Via friend or family 9 (7%) — 35 (53%)

Website, newspaper, flyer 22 (17%) — 23 (35%)

Social media 8 (6%) — 2 (3%)

Other — — 2 (3%)

Missing — — 2 (3%)

Note: Data are presented as n (%) or as median (range).
Abbreviation: FNA, fine needle aspiration.
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median risk of 3.0% (IQR 2.0–4.3) on permanent voice
changes. This difference between patients and clinicians
was statistically significant (p < 0.001). Regarding the
risk of permanent hypothyroidism, patients would accept
a 30.0% (IQR 15.0–60.0) risk, clinicians a 22.5% (IQR
15.0–36.3) risk, and healthy controls a 25.0% (IQR 15.0–
45.0) risk. This is not statistically significantly different
among participant groups (Table 3).

Patients with a higher education level tended to
accept less risk of more extended surgery and permanent
voice changes. This trend was not observed for the WTA
risk of thyroid cancer and hypothyroidism. The FNA

result of the thyroid nodule did not seem to be associated
with reported WTA percentages. Across all WTA ques-
tions, younger clinicians tended to accept higher risk
levels (Table S1).

3.4 | Which outcome influences
treatment decision the most?—Importance
scores

Among included outcomes, the highest importance score
was assigned to thyroid cancer risk. Out of a maximum

TABLE 3 Results of the WTA questions.

p-value (Fisher exact)

WTA percentages
Patients vs.
clinicians

Patients vs.
controls

Active surveillance

Risk of thyroid cancer Patients (n = 115) Clinicians (n = 46) Controls (n = 64)

Mean % (SD) 17.2 (1.9) 20.5 (2.9) 13.2 (1.4) 0.083 1000

Median % (IQR) 10.0 (5.0–20.0) 15.0 (10.0–21.5) 10.0 (5.0–20.0)

Risk of more extensive surgery Patients (n = 112) Clinicians (n = 41) Controls (n = 62)

Mean % (SD) 25.8 (2.6) 18.2 (2.1) 21.9 (2.7) 0.367 1000

Median % (IQR) 15.5 (7.8–30.0) 15.0 (10.0–25.0) 15.5 (10.0–23.8)

Hemithyroidectomy

Risk of permanent voice changes Patients (n = 129) Clinicians (n = 40) Controls (n = 66)

Mean % (SD) 27.0 (2.8) 6.7 (2.5) 20.4 (3.09) <0.001 0.880

Median % (IQR) 10.0 (4.0–50.0) 3.0 (2.0–4.3) 10.0 (3.0–25.0)

Risk of hypothyroidism Patients (n = 76) Clinicians (36) Controls (n = 56)

Mean % (SD) 39.0 (3.2) 31.2 (4.4) 31.3 (2.8) 0.548 0.860

Median % (IQR) 30.0 (15.0–60.0) 22.5 (15.0–36.3) 25.0 (15.0–45.0)

Abbreviations: IQR, interquartile range; SD, standard deviation; WTA, willingness to accept.
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score of 5, patients gave a mean score of 4.5 (standard
deviation [SD] of 0.1), clinicians 4.4 (SD of 0.1) and con-
trols 4.7 (SD of 0.1). Clinicians considered the risk of per-
manent voice changes as the second most important
outcome influencing treatment choice with a mean score
of 3.8 (SD 0.1). Patients and controls rated the risk of
more extensive surgery as the second most important out-
come, both groups with a mean score of 3.8 (SD 0.1). For
patients as well as clinicians, the risk of postoperative
hypothyroidism was considered least important, with
scores of 3.0 (SD 0.1) and 3.1 (SD 0.2) respectively
(Figure 2).

4 | DISCUSSION

Risk acceptance in the management of a Bethesda III
thyroid nodule was investigated with a willingness to
accept experiment. The main finding is that patients, cli-
nicians and healthy controls have similar preferences for
the management of a Bethesda III thyroid nodule with
regard to the risk of thyroid cancer, more extensive sur-
gery and hypothyroidism. The only exception was the
risk of permanent voice changes, which clinicians were
less willing to take compared with patients and controls.
All risks respondents were hypothetically willing to take
were similar or lower compared with the real-life risks.

Respondents were willing to accept a median risk of
10%–15% for thyroid cancer when considering active sur-
veillance for their thyroid nodule. This is in the same
range as the actual risk of malignancy in a Bethesda III
nodule of 6%–18%.4 One study showed that when the risk
of cancer is higher than 38.6% people favor surgery. That
threshold was dependent on the 10 year survival rate and
decreased when reducing the hypothetical survival rate.32

The willingness to accept active surveillance for a poten-
tially malignant Bethesda III thyroid nodule may be low-
ered by the association of cancer with severe illness and
mortality. Although respondents were informed about
the indolent behavior of most thyroid cancers arising
from Bethesda III nodules and the good prognosis,
patients can have difficulty to accept the non-resection of
a potential malignancy.33–35 Interestingly, clinicians are
less likely to advise active surveillance to their patients,
based on the assumption that patients favor more aggres-
sive treatments.36,37 In this study we asked clinicians
what risk they would tolerate when they were diagnosed
with a thyroid nodule themselves. The finding that
patients, clinicians, and healthy controls are willing to
accept a similar 10% risk of thyroid cancer is informative
when discussing management options with patients.

Terminology in conversations is also crucial as people
are likely to have a similar emotional response to the

diagnosis of an indeterminate nodule compared with
patients with aggressive cancers.34 Furthermore, phrasing
a low-risk thyroid neoplasm, as either cancer, tumor or
nodule, was found to highly influence decision making.
When the disease was labeled as a cancer, participants
were more likely to choose surgery, even if this would
result in a worse prognosis and accept more adverse
events.33,38 The levels of concerns about cancer do
decrease over time in patients with thyroid papillary
microcarcinomas under active surveillance with very lit-
tle treatment regret.39 Education on the prognosis of thy-
roid cancer and careful use of terms to describe a thyroid
nodule are very important when active surveillance for a
Bethesda III nodule is addressed in the clinicians' office.

Patients, clinicians as well as controls were willing to
accept a median risk of �15% for more extensive surgery
in the future when considering active surveillance. Dur-
ing a period of active surveillance possible tumor progres-
sion may lead to involvement of the contralateral thyroid
lobe or cervical lymph nodes, requiring more extensive
surgery than what upfront would have been required.
Data on progression of Bethesda III nodules during active
surveillance is lacking, as studies directly comparing
active surveillance versus hemithyroidectomy in indeter-
minate nodules have not been performed.40 However,
Bethesda III nodules that turn out to be malignant, are
almost always made up of low-risk papillary thyroid
carcinoma.17–19 Hence, it is unlikely that small sized
Bethesda III nodules will significantly progress during
surveillance requiring more extensive surgery.

Clinicians were willing to accept a significantly lower
risk of voice changes compared with patients and
controls. The risk of laryngoscopy proven, vocal cord paraly-
sis, approximates 1.4%–2% and will persist in 0.6% of
patients.10,41 However, subjective voice changes are reported
more frequently.42,43 Clinicians may be better positioned to
understand the impact of voice changes, possibly explaining
the difference in the WTA between patients and clinicians.
This adverse event may severely impact personal and pro-
fessional lives.43 The discrepancy between the WTA of
patients and clinicians suggests that counseling of patients
on the risk of voice changes requires more explanation than
just mentioning the risk percentage. Which factors lead to
the difference in willingness to accept need further investi-
gation to optimize treatment decision guidance.

Patients were willing to accept a median risk of 30%
for post-surgery hypothyroidism, whereas clinicians and
controls accepted a risk of 22.5% and 25.0%, respectively.
The actual risk of (sub)clinical hypothyroidism after
hemithyroidectomy is �20%.11 Clinicians as well as
patients assigned lower importance scores to hypothy-
roidism compared with voice changes. This is in agree-
ment with a study investigating patients' preferences
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about the extent of surgery in low-risk thyroid cancer.44

In that study the risk of voice changes explained 19% of
treatment choices, whereas hormone supplementation
explained 9% of these choices.44

This is the first study that compares preferences in
the treatment of Bethesda III thyroid nodules between
patients, controls and clinicians. The use of a pilot-tested
and multistep design of the questions allowed for a direct
assessment of the WTA percentages. This study has sev-
eral limitations. First, due to the relatively low incidence
of Bethesda III nodules, it was not feasible to include
only those patients who recently had been diagnosed
with such nodule and were about to make a treatment
decision at time of participating in the survey. All
patients with a history of a thyroid nodule were eligible
for inclusion, irrespective of FNA diagnosis, the time
since diagnosis and treatment outcome. This may have
introduced a bias in patients' preferences. Patients' WTA
of treatment-related risks may have been influenced by
the outcome of the diagnostic evaluation and treatment
of their thyroid nodule. Although the limited number of
participating patients prevented a statistical comparison
of subgroups, a descriptive analysis did not show an asso-
ciation between FNA outcome and reported WTA levels.
By asking respondents to imagine facing an imminent
treatment decision for an indeterminate thyroid nodule,
the situation of interest was mimicked as best as possible.
Second, for patients, data on ultrasonographic character-
istics of the thyroid nodules and whether this was com-
municated with patients was not available. Specific
characteristics of the thyroid nodule, such as size, may
have affected, for example, the willingness to accept the
risk for thyroid cancer. Third, the mode of recruitment of
participants may have introduced a selection bias. A large
proportion of patients reached the survey through the
national patient organization. These patients may not
represent the general thyroid nodule patient population,
as they may be more involved into their disease than a
recently diagnosed patient new to these considerations.
Fourth, for each WTA question, the scale of risk percent-
ages was based on the actual real-life risk of that specific
outcome. However, the presented risk ranges may have
influenced the WTA results. Therefore, the outcomes of
the different WTA questions should be interpreted sepa-
rately and not be compared in absolute terms. Fifth, inac-
curate risk perception by respondents cannot be ruled
out as numeracy or health literacy was not measured.

In conclusion, this study presents patients', clinicians'
and healthy controls' perspectives on risk assessment in
clinical management of Bethesda III thyroid nodules.
The results show that patients, clinicians and controls are
willing to accept risks related to active surveillance for a
Bethesda III thyroid nodule that are similar to actual

risks reported in literature. The observed discrepancy
between patients and clinicians with regard to the will-
ingness to accept voice changes as an adverse event of
hemithyroidectomy suggests that counseling on this topic
can be further optimized.
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