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Abstract

Background: The detection of thyroid cancer has rapidly increased over last few decades without an increase in dis-
ease specific mortality. Several studies claim that the diagnose of thyroid nodules through routine ultrasound imaging
is often the trigger for cascade effects leading to unnecessary follow-up over many years or to invasive treatment. The
objective of this study was to explore physicians'and patients'insights and preferences regarding the current inter-
ventions on thyroid nodules.

Methods: An online survey was developed using a comprehensive multi-criteria decision analysis (MCDA) frame-
work, the EVldence based Decision-Making (EVIDEM). The EVIDEM core model used in this study encompassed 13
quantitative criteria and four qualitative criteria. Participants were asked to provide weights referring to what matters
most important in general for each criterion, performance scores for appraising the interventions on thyroid nodules
and their consideration of impact of contextual criteria. Normalized weights and standardized scores were combined
to calculate a value contribution across all participants, additionally differences across physicians and patients’group
were explored.

Results: 48 patients and 31 physicians were included in the analysis. The value estimate of the interventions on
thyroid nodules reached 0.549 for patients’group and 0.5 was reported by the physicians’group, compared to 0.543
for all participants. The highest value contributor was ‘Comparative effectiveness’ (0.073 £ 0.020). For the physicians’
group, ‘Comparative safety’ (0.050 4+ 0.023) was given with higher value. And for the patients'group, ‘Type of preven-
tive benefits'(0.059 4-0.022) contributed more positively to the value estimation. 51% participants considered ‘Popula-
tion priorities and access having a negative impact on the interventions of nodules.66% participants thought that the
‘system capacity’had a negative impact.

Conclusion: Our study shows participants' preferences on each criterion, i.e,, physician indicated keeping the
interventions safe and effective more important, patients indicated quality of life after receiving interventions more
important. Through comparison among participants, differences have been highlighted, which can make better
communication between physicians and patients. This study provides a supportive decision-making for healthcare
providers when they explored the interventions on thyroid nodules.
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Background

Thyroid nodule (referred to below also as nodule) refers
to an abnormal growth of thyroid cells that form a lump
within the thyroid gland [1]. They are very common,
according to the American Thyroid Association (ATA),
about 50% of all people by age 60 have nodules [1].
Ultrasonography can detect nodules of any size in up
to 67% of the general population [2]. Over 90% of nod-
ules are benign, harmless and noncancerous [1], but
still 5-10% of nodules being malignant as thyroid can-
cer [3]. In order to detect thyroid cancer, most nodules
need further evaluation, such as control thyroid ultra-
sonography over time, thyroid hormone test, scintigra-
phy or fine needle aspiration cytology. In addition, the
decision to conduct thyroid surgery is made on thera-
peutic or diagnostic grounds [3, 4].

In 2012, about 230,000 new cases of thyroid cancer
were estimated among women and 70,000 among men,
with an age-standardized rate of 6.10/100,000 women
und 1.90/100.000 men [5]. The detection and thus the
incidence of thyroid cancer has rapidly increased over
the last few decades without an increase in disease spe-
cific mortality [6]. The largest increase has been observed
in South Korea, the rate of thyroid cancer diagnoses in
2011 (about 69/100,000) was 15 times that observed in
1993 (about 4/100,000), but with a stable mortality [7, 8].
According to a survey of cancer incidence (1960-2007) in
Five Continents conducted by the International Agency
for Research on Cancer, the incidence of thyroid cancer
steady raised in many countries in contrast to the declines
in mortality [9]. Among them, the incidence more than
doubled has been seen in France, Italy, Croatia, the Czech
Republic, Israel, China, Australia, Canada and the United
States [9]. Several studies from most industrialized coun-
tries have shown the increasing numbers of thyroid can-
cer with constant or decreasing mortality [6—9].

Significant increase in thyroid cancer in developed
countries is attributed mainly to an unapproved diagnos-
tic imaging of the thyroid gland by ultrasound [7, 10, 11].
This estimation can be seen also in different incidence
of thyroid nodules under different imaging. Ultrasound
offers the highest sensitivity and detects incidental thy-
roid nodules in 40%-67% of patients [12—15]. Incidental
thyroid nodules are less prevalent on Computed tomog-
raphy (CT), about 16%-25%. [16—19]. Palpable thyroid
nodules occur only in 4%-7% of the population [20].

The diagnose of nodules through routine ultrasound
imaging is often the trigger for cascade effects leading

to unnecessary follow-up over many years or to invasive
treatment, which has been claimed as overdiagnosis
and overtreatment [21]. The diagnosis of nodules leads
to a growing amount of thyroid surgery [22]. Accord-
ing to an international comparison study in 2015, the
rate of thyroid surgery in Germany (109/100,000/year)
was about 2.5 times higher than that in the USA, four
times higher than that in England and seven times
higher than the rate of Netherland [23]. Although the
rate in other countries in contrast to that in Germany
was declining, but the number was still elevated [23].
Many thyroid surgeries after which histology reveals
benign nodules that would not have needed to be
removed [22]. Thyroid surgery to whom will never be
symptomatic is not only costly to the individual and the
healthcare system, but also can bring lifelong effects
[6, 7]. Most must receive lifelong thyroid-replacement
therapy, a few have complications from the surgery
procedure. An analysis of South Korea’s insurance sys-
tem claims for more than 15,000 Korean who under-
went surgery showed that 11% had hypoparathyroidism
and 2% had vocal-cord paralysis [7].

Several studies have addressed the overdiagnosis and
overtreatment of thyroid cancer. The major reason of
overdiagnosis and overtreatment of thyroid cancer is, in
order to prevent 5-10% of nodules being malignant as
thyroid cancer, further evaluation and treatment have
been done to patients with thyroid nodules. Little is
known about the perspectives and preferences of physi-
cians and patients regarding the current interventions on
thyroid nodules. The objective of this study is to explore
physicians and patients’ insights and preferences for cur-
rent interventions on thyroid nodules. using a multi-cri-
teria decision analysis (MCDA) method.

Methods

Study design

MCDA is an umbrella term to describe a collection of
formal approaches which seek to take explicit account of
multiple criteria in helping individuals or groups explore
decision that matter [24]. Since shared decision making
between physicians and patients becomes a core concept
of patient-centered care system, taking the preferences,
insights from both physicians and patients can reduce
decision conflicts and get an overview of all stakehold-
ers related to thyroid nodules [25]. MCDA can provide a
transparent and structured process to help us to achieve
this objective.
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The EVIdence based decision-making (EVIDEM, 10th
Edition 2019) framework as an open source of MCDA
tool was selected to investigate participants’ insights and
preferences. EVIDEM framework is designed to reflect
and to stimulate structured reflection and pragmatic col-
lection of preferences on healthcare interventions from
all participants, through a broad spectrum of quantitative
and qualitative criteria [26]. In this study, we provided
synthesized data for each of these criteria to create a spe-
cific EVIDEM core model online questionnaire regarding
the interventions on thyroid nodules. The synthesized
data we provided are based on discussion of expert
groups, the constructed questionnaire has been done
through two rounds inner validation.

Study participants

Participants were recruited through public access like
medical networks, regional distributors and newspaper
announcement. All participants were recruited anony-
mously and voluntarily. The online survey was planned
to launch from 2018 November 20th to 2019 June 30th.
At least 25 physicians and 25 patients were planned to
include in the data analysis. Inclusion criteria of partici-
pants for further analysis were: physicians; patients who
ever had thyroid disease. In contrast, normal citizens
who had no thyroid disease before will be excluded for
further analysis. All participants were invited to fill in
an online questionnaire. The online questionnaire was
constructed through the survey software EFS Survey
by UNIPARK (https://www.unipark.com/umfragesof
tware/) [27]. Informed written consent and online ques-
tionnaire were approved by ,Data protection officer” at
FAU according to the Bavarian State Representative Data
Protection (https://www.datenschutz-bayern.de/vorstell/
impressum.html). We conducted an online survey open
to the public, informed written consent was clicked while
fulfilling the online survey by each participant. Partici-
pants were assured that the research would not contain
their personal identifying information.

Online questionnaire design and conduct

An online survey was created in line with the core
model of EVIDEM framework for the participants. The
EVIDEM core model used in this study encompassed
five categories in total 13 quantitative criteria, while
the contextual tool consisted of four qualitative criteria.
The description and example question of each category
and criterion used in this study is shown in Table 1. A
definition of all criteria as well as background knowl-
edge such as sociodemographic data used in this survey
was provided to participants in the online question-
naire in German language. To provide sufficient evi-
dence to appraise each criterion, a literature review was
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used to obtain relevant information on thyroid nodule
and its current management [8, 28].

In the first part of the survey, participants’ perspectives
on what matters most important in general, i.e., which
criterion contributes the most to the value of healthcare
interventions, was captured by weight. Our study used a
5-point weighting scale (1 =Ilowest relative importance,
5=highest relative importance). In the second part of
the survey, participants were asked to appraise the actual
intervention on thyroid nodules about its performance
for each criterion, which captured by score. Participants
scored performance of the intervention on thyroid nod-
ules using two types of scoring scale, for non-compara-
tive criteria from 0 to+5, for comparative criteria from
-5 to+ 5. Higher score indicates better performance. The
third part of the survey was about qualitative contextual
criteria, participants indicates whether consideration of a
given criterion had a negative, neutral, or positive impact
on the decision about the interventions on thyroid nod-
ules. This part of survey includes qualitative contextual
criteria, which has not been accounted to the quantita-
tive result, just a support tool helping researchers to
understand how the given criteria impact their decision
making. A numerical scale (-1, 0, 1) was used to represent
negative impact, neutral impact and positive impact.

Data analysis

Numerical outputs were calculated for each participant.
In this study, we used Excel to calculate and analyze
weight, score and contextual impact. Mean and stand-
ard deviations (SD) were calculated in Excel to quan-
tify the variability as descriptive statistics. Normalized
weights were summed up to 1.0 (Wx, £ Wx=1). For
example, for one single participant, the normalized
weight of each criterion equals to the weight of this
criterion given by this participant divided by the total
weights given by this participant. For example, partici-
pant A weighted a criterion with a “5” and total weight
of all criteria given by participant A was “50”, then the
normalized weight for the criterion given by participant
A was 5/50=0.1. The scores are standardized on a scale
of 0 to 1. The value contribution (VCx) of each criterion
was calculated following a linear additive model as sum
of the products of the normalized weights and stand-
ardized scores.. For example, if a criterion received a
normalized weight of 0.05, and a standardized score of
1, its value contribution is 0.05*1 =0.05. For the evalu-
ation of the contextual criteria, a numerical scale (-1,
0, 1) was used to represent negative impact, neutral
impact and positive impact. The number and percent-
age of the choice has been summarized and discussed
in the text.
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Results

The online survey was launched from 2018 Novem-
ber 20th to 2019 June 30th. At the point of closing the
online system on 2019 June 30th, we had received valid
data from 105 participants in total. After application of
inclusion and exclusion criteria to achieve study objec-
tive, 26 normal citizens who had no thyroid disease were
excluded. Data from 31 physicians and 48 patients were
included in the analysis. Of all physician participants,
58.1% are from general practice and 19.3% from internal
medicine. Of all patient participants, 41.7% have thyroid
nodules and 12.5% have been conducted total thyroid-
ectomy. Other sociodemographic data has been listed in
Table 2.

Perspectives of participants on decision criteria
Normalized weight across criteria was summing up to 1.0,
higher weight indicates that the criterion is more impor-
tant from participants’ view. Regarding weights provided
by all participants, Fig. 1 shows that the most important
criteria was ‘Comparative effectiveness (0.087£0.010),
followed by ‘Type of therapeutic benefit (0.086+0.010)’
and ‘Disease severity (0.086+0.011). Mean contribution
of weights was 0.077. Relative important criteria for all
participants were: ‘Comparative safety, ‘Unmet needs;,
‘Comparative patient-perceived health; ‘Clinical practice
guidelines, ‘Quality of evidence, and “Type of preventive
benefit. As Fig. 1 shows, the least important criteria were
three cost consequences of intervention relative criteria.
The largest variations in weights were observed for ‘Size
of affected population (SD, 0.020), ‘Comparative non-
medical costs (SD, 0.019)’and ‘Comparative other medical
costs (SD, 0.019)'The smallest variations were ‘Compara-
tive effectiveness (SD, 0.010); ‘Type of therapeutic benefit
(SD, 0.010)’ and ‘Disease Severity (SD, 0.011).

Mean normalized weights were also calculated assigned
to each criterion by physicians’ group and patients’
group (Shown in Fig. 2). For physicians’ group, mean
weight contribution was 0.077. ‘Comparative effective-
ness (0.089+0.010)" was the most important criterion,
followed by “Type of therapeutic benefit (0.088 +0.011)’
and ‘Disease severity (0.088 £+0.011)’ For patients’ group,
the most important criterion was also ‘Comparative
effectiveness (0.086+0.010); followed by ‘Type of thera-
peutic benefit (0.085+0.010)" and ‘Comparative patient-
perceived health (0.085+0.008). Physicians weighted
‘Comparative safety (0.086+0.011)" and ‘Unmet needs
(0.085£0.013)" much higher than patients’ group, for
patients’ group were 0.07940.014 and 0.079+0.015
respectively. Large variance was also showed in “Type of
preventive benefits; for patients’ group was 0.084+0.012,
however, in the physicians’ group, the weight was much
lower than that with 0.072+0.018. Similar situation
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also happened to the criterion of ‘Comparative patient-
perceived health, the weights given by physicians was
0.074+0.021, lower than that for patients 0.085 4-0.008.

Scores

As Fig. 3 shows, for non-comparative criteria, “Type
of preventive benefit' received the highest score
(0.648 £0.268), which shows most participants gave
highest performances score on the preventive meth-
ods for thyroid nodules. Followed by “Type of thera-
peutic benefit, this was scored 0.61340.182. Especially
this criterion had the smallest SD, which indicates most
participants have an agreement on therapeutic methods
are highly useful for the intervention of thyroid nodules.
The two criteria ‘Quality of evidence (0.557+£0.209)
and ‘Clinical practice guidelines (0.519+0.223)" in the
category of knowledge of the intervention received also
relative higher score from all participants. For the cat-
egory ‘Need of intervention, ‘Unmet needs’ received the
smallest score 0.408 £0.245, followed by ‘Disease Sever-
ity, with a score of 0.456£0.200. But ‘Size of affected
population’ in the same category received a higher score
0.539£0.213.

For comparative criteria, ‘Comparative effectiveness’
received the highest score, 0.83440.204. ‘Comparative
patient perceived health’ in the same category ‘Treatment
Interventions’ got a lower score of 0.503+0.226. We
designed this question as ‘How should the interventions
on thyroid nodules be assessed with regard to patient-
relevant endpoints (e.g. quality of life)?” The lowest scores
were observed for ‘Comparative cost of intervention’
(0.384+0.227)and ‘Comparative other medical costs’
(0.348 +0.228).

As shown in Fig. 4, we also calculated mean (SD)
standardized scores comparison between physicians’
group and patients’ group. Both physicians’ group and
patients’ group gave the impact on ‘comparative effective-
ness’ the highest score (physicians’ group: 0.829 £0.227,
patients’ group: 0.838+0.191). Large variance between
two groups was observed from four criteria: “Type of
therapeutic benefit, “Type of preventive benefit, ‘Com-
parative safety’ and ‘Clinical practice guidelines. Refer-
ring to ‘Comparative safety, the score of the physicians’
group (0.587£0.267) was smaller than patients’ group
(0.694£0.216).. Another interesting criterion was ‘Clini-
cal practice guidelines; the score of the physicians’ group
(0.419+0.215) was also smaller than that from patients’
group (0.583+0.206). Similar situation also happened
with “Type of therapeutic benefit’ and ‘Type of preventive
benefit, scores from the patients’ group (0.704 =+ 0.244,
0.675+£0.147, respectively) were higher than those
from physicians’ group (0.51640.192, 0.561+0.285,
respectively).
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Table 2 Sociodemographic data of participants

Characteristics Physicians Patients
Number of participants 31 48
Age (years)
<20 0 0
20-29 1 1
30-39 4 1
40-49 7 6
50-59 8 10
60-69 8 12
>70 3 18
Medical specialists of Physicians
General practice 18 58.1%
Internal medicine 6 19.4%
Surgery 3 9.6%
Radiology 1 3.2%
Otolaryngology 1 3.2%
Other fields 2 6.4%
Kinds of thyroid disease of patients
Hashimoto 12 25%
Nodules 20 41.7%
Hyperfunction 2 42%
Subfunction 4 8.3%
Goiter 4 8.3%
Total thyroidectomy 6 12.5%
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The highest value contributor was the ‘Comparative
effectiveness’ (0.073 +0.020), followed by ‘Compara-
tive safety’ (0.05440.022), ‘Type of therapeutic ben-
efit’ (0.0534+0.016) and ‘Type of preventive benefits’
(0.052+£0.025). For comparative criteria, three cost
consequences of intervention relative criteria were
negatively contributed to the value. For non-com-
parative criteria, the value contribution of ‘Unmet
needs’ (0.033+0.021), ‘Size of affected populations’
(0.039£0.018) and ‘Disease Severity’ (0.039+0.017)
were also relative low.

As shown in Fig. 6, the value estimate of the interven-
tions on nodules reached 0.5 for physicians’ group, and
0.549 was observed from patients’ group. This figure
shows very clear that different stakeholders’ preferences
and thoughts are different. In the physicians’ group, the
highest value contributor was the ‘Comparative effective-
ness’ (0.074+0.022), followed by the ‘Comparative safety’
(0.050£0.023). In the patients’ group, the highest value
contributor was also the ‘Comparative effectiveness’
(0.072£0.019), followed by ‘“Type of preventive benefits’
(0.059£0.022).

Impacts of contextual criteria

Figure 7 illustrates qualitative contextual criteria. 53%
participants considered ‘Mandate and scope of the
healthcare system’ (How are the healthcare system influ-
ence of the interventions on thyroid nodules?) had a

Clinical practice guidelines
Quality of evidence

Comparative non-medical costs
Comparative other medical costs
Comparative cost of intervention
Type of therapeutic benefit

Type of preventive benefit
Comparative patient-perceived health
Comparative safety

Comparative effectiveness
Unmet needs

Size of affected population
Disease Severity

All Group Mean (SD) Normalized Weight

0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100

Fig. 1 Weights for each criterion of the EVIDEM Core Model for all study participants. A 5-point weighting scale was used (1 =low importance,
5=high importance). The mean of weights for each criterion and its standard deviation (SD) were normalized to sum up to 1

Value contribution

Figure 5 shows the mean (SD) value contribution of
interventions on nodules from all participants after
adjusting the performance scores to the weights
for each criterion. The value estimate of all crite-
ria by all participants was 0.543 on a scale of 0 to 1.

positive impact. Consideration of ‘System capacity and
appropriate use of intervention, 66% participants thought
it had a negative impact, and for ‘Population priorities
and access, with the question “How are population pri-
orities and access to intervention influence of the inter-
ventions on thyroid nodules?} also 51% participants
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Fig. 2 Mean normalized weights assigned to patients’group and physicians'group. A 5-point weighting scale was used (1 =low importance,
5=high importance). The mean of weights for each criterion and its standard deviation (SD) were normalized to sum up to 1

Clinical practice guidelines
Quality of evidence

Comparative non-medical costs
Comparative other medical costs
Comparative cost of intervention
Type of therapeutic benefit

Type of preventive benefit
Comparative patient-perceived health
Comparative safety

Comparative effectiveness
Unmet needs

Size of affected population
Disease Severity

0.000 0.200

All Groups Mean (SD) Standardized Score

0.400 0.600 0.800 1.000 1.200

Fig. 3 Mean (SD) standardized score for intervention on thyroid nodules assigned to each criterion by all participants. For non-comparative criteria
ranging from 0 to+ 5, for comparative criteria ranging from — 5 to+ 5, these scores were standardized on a scale of 0 to 1

considered it had a negative impact. Nearly 61% partici-
pants thought ‘Political/historical/cultural context’ had
neutral impact on the intervention of thyroid nodules.
The overall negative impact, neutral impact and positive
impact was 42, 35, and 23%, respectively.

Discussion

Using online platform to conduct MCDA

This study refers to the current issues which are dis-
cussed in many countries’ healthcare system [8, 28—-32].
The incidence of thyroid cancer has been increasing
faster than other cancer because of the prevalence of low
risk, non-lethal tumors from detection of a large subclini-
cal reservoir of disease [30]. This increased incidence of
thyroid cancer with attribution to over-diagnosis has
been described in most developed countries where

patients have high access to health detection. The study
estimated that 70% to 90% of these patients had asymp-
tomatic lesions during lifetime if ultrasound and other
imaging studies were not available [30]. Our study used
MCDA to identify the perspective and preference of thy-
roid nodules interventions from physicians’ and patients’
groups under German healthcare system. The EVIDEM
was the decision support tool we selected to fulfill this
MCDA study.

EVIDEM provides a set of generic decision criteria
which were made and selected with the goal to support
the substantive legitimacy of the decision with regard
to the common goal of healthcare system [26]. To high-
light the benefits of using EVIDEM: one is to get prefer-
ences of which criteria contribute the most to the worth
of healthcare interventions in general, which captured as
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Perspectives of participants in general on decision criteria
Weights reflect participants’ values and preferences,
like what matters most to them. Participants in this
study indicated that the most important criteria were
‘Comparative effectiveness, “Type of therapeutic ben-
efit) ‘Disease severity, ‘Comparative patients’ perceived
health, ‘Comparative safety’ and ‘Unmet needs’ These
results are similar to the results of a survey for the topic
of chronic heart disease of all types of stakeholders
across the healthcare decision continuum in Germany,
which indicated the most important criteria were ‘Clin-
ical effectiveness, ‘Patients’ perceived health, ‘Disease
severity, ‘Clinical safety’ and ‘Quality of evidence’ [37].
Compared to physicians, patients tended to assign
higher weights to the criteria of patients’ perceived
health, higher quality of life for them is much more
important after the intervention. This showed also in
other study, that patients’ group assigned greater weight
to the impact on Health Related Quality of Life [35, 36].
Meanwhile compared to patients, physicians took ‘safety’
more into account. Since physicians are healthcare pro-
viders and patients are the receivers of the intervention,
physician knows more about what the risk of the inter-
vention, physician indicated keeping the intervention safe
and effective were much more important. This difference
truly highlights the need for effective communication
between physicians and patients, which helps patients to
express their need and incorporate their individual prior-
ities in patients-centered healthcare system. Referring to
‘Economic consequence of intervention; all participants
assigned lower values than other criteria, this showed the
same in another MCDA study under German healthcare

system [37]. These results are in agreement with health
professionals, they wish to help patients without focusing
on economic constrains [37, 38]. For the patients, they do
not have economic constrains in the context of German
healthcare insurance system for most diseases [39].

Appraisal of the intervention on thyroid nodules
Participants used scores to express their views on how
each criterion favored for the health intervention based
on their own experience and knowledge as well as pro-
vided information. Compared to physicians’ group,
patients’ group gave higher scores on the current inter-
ventions on nodules regarding the therapeutic benefits
and preventive benefits. About the prevention benefit,
there are different opinions from scientific researches.
Although this disease is very common, the causes and
risk factors of most nodules and lumps are not clear, it is
difficult to prevent this disease [40]. There also one study
shows that nutrition can prevent nodules, like Selenium
[41]. More evidence and other preventive methods still
need to be investigated from more scientific researches.
Referring to ‘Disease severity, physicians thought nod-
ules as a disease with lower severity than patients’ group.
This result is in agreement of many studies, although
the prognosis is increasing since the beginning of the
twenty-first century, the incidence rates of thyroid cancer
and mortality have stabilized in more recent years [42].
Referring to ‘Comparative safety, the score of physicians’
group was smaller than that of patients’ group, which
shows that physicians thought an operation on thyroid
gland was not as safe as patients thought. This result is
in agreement with other medical researchers, operative
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complications can be significant, including permanent
hypoparathyroidism, vocal fold paralysis, and airway
compromise [43]. For ‘Clinical practice guidelines, the
score of physicians’ group was smaller than patients’
group. In principle, as health practitioners, physicians
should execute medical interventions based on the rec-
ommendation from clinical guideline. The lower score
indicates that their appraises of current guideline of thy-
roid disease should be improved. As it has been observed
in practice, the guidelines of interventions on thyroid
disease have been updated many times. Like after the
revision of 2009 American Thyroid Association (ATA)
guideline in 2015,, the rapid increase in thyroid cancer
incidence rates has recently slowed, especially among
small-sized cancers and women [43]. The appraisal of the
interventions on thyroid nodules revealed large differ-
ences in performance scores for most criteria. The large
variations may come from different perspectives, espe-
cially this study has a relative large number of participant
compared to other EVIDEM study, this difference has
been also observed in the other studies [37, 44].

Impact of contextual criteria

51% participants considered “Population priorities and
access” having a negative impact on the interventions of
nodules. This agrees with many studies, that increased
incidence of thyroid cancer with attribution to over-
diagnosis has been described in most developed coun-
tries where patients have high access to health detection.
Additional such diagnosis brings a growing amount of
thyroid surgery on benign nodules that would not have
needed to be removed. Consideration of ‘System capac-
ity and appropriate use of intervention, 66% participants
thought it had a negative impact. This result can also be
found other studies, possible changes in exposure to risk
factors such as diagnostic radiation overweight, diabetes
may increase patients’ medical surveillance, and changes
in access to health inspection of thyroid gland may also
be the likely explanations [8].

Limitation of study

The first limitation of this study is the recruitment of
participants. Since participants were recruited through
public access like medical networks, regional distribu-
tors and newspaper announcement, 30 participants from
patients’ group (48 participants) are above 60 years old,
that might be influence of their perspectives on the inter-
ventions. The second limitation of this study is the data
analysis methodology. Because the EVIDEM framework
introduces a fixed data analysis methodology with mean
and SD, large variations have been observed from perfor-
mance scores for most criteria. Additionally, most data
validation methods like normal distribution and standard
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error of 5% are not suitable for this study. Although this
situation also happened to other MCDA studies, espe-
cially the ones with EVIDEM Framework, potential
uncertainty still existed. The limitation of the fixed crite-
ria should be also taken into consideration, we selected
EVIDEM framework with fixed criteria to short time
commitment, the applicability of these criteria regard-
ing interventions on thyroid nodules has not been evalu-
ated by other studies, this limitation should be taken into
account for further research. Although a definition of all
criteria as well as background knowledge was provided
to participants in the online questionnaire in German
language, the lack of appropriate evidence, difficulties
in understanding the complex information may result in
lower scores and higher SDs. The same situation regard-
ing contextual criteria should be also taken into consid-
eration, the different understanding of positive impact,
neutral impact and negative impact may result in differ-
ent choice. The good point is that this qualitative survey
part just a support tool to help researchers to understand
participants’ perspective, which has not been accounted
to the quantitative result.

Conclusion

Our study focused on the current interventions on thy-
roid nodules, since the diagnose of nodules through rou-
tine ultrasound imaging is often the trigger for cascade
effects leading to unnecessary follow-up highly discussed
by many research teams in many countries. To explore
perspectives of the current interventions on thyroid nod-
ules, our study shows physicians and participants’ pref-
erences on each criterion, i.e., they thought unmet needs
and disease severity are important criteria, but they gave
less scores for both criteria regarding the interventions
on thyroid noodles. Especially physicians’ group gave
less score for disease severity than patients’ group. Physi-
cians indicated keeping the interventions safe and effec-
tive were much more important, patients indicated the
quality of life after receiving interventions were much
more important. This study provides a new perspec-
tive to explore preferences and insights from different
groups. Additionally, through comparison between phy-
sicians and patients, differences have been highlighted
in the study, which can make further better communi-
cation between physicians and patients. This study pro-
vided a suppurative decision making for physicians and
policy makers when they conduct researches on thyroid
nodules. We hope the result of this study can contribute
to improve diagnosis and treatment of this disease, in
addition to ensure sustainable and equitable healthcare
resources distribution.



Karrer et al. Cost Eff Resour Alloc (2021) 19:26

Abbreviations

ACE: Adverse Cascade Effects; ATA: American Thyroid Association; BMBF: The
Germany Federal Ministry for Education and Research; EVIDEM: EVidence
based Decision-Making; FAU: Friedrich-Alexander University Erlangen-
Nirnberg; MCDA: Multi Criteria Decision Analysis; PRO PRICARE: Preventing
Overdiagnosis in Primary Care; QoL: Quality of Life; SD: Standard Deviations;
VCx: Value Contribution.

Acknowledgements
Not applicable

Authors’ contributions

PLK and TK conceived of the study idea. PLK and SZ designed the study. LK
designed the online-survey and collected the data. SZ analyzed the data and
finalized the manuscript. All authors read and approved the final manuscript.

Funding

Open Access funding enabled and organized by Projekt DEAL. The present
work was performed in (partial) fulfillment of the requirements for obtaining
the degree "Dr. rer. biol. hum! at the Medical Faculty of Friedrich-Alexander
University of Erlangen-Nurnberg. The project is part of “PRO PRICARE (Prevent-
ing Overdiagnosis in Primary Care)”at the Friedrich Alexander- Universitat
Erlangen-Nurnberg funded by the Germany Federal Ministry for Education
and Research (BMBF) [45]. The funding body has no influence in the design of
the study, and collection, analysis, and interpretation of data and in writing the
manuscript.

Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Interdisciplinary Centre for Health Technology Assessment (HTA) and Public
Health (IZPH), Friedrich-Alexander-University of Erlangen-Nuremberg, Erlange,
Bavaria, Germany. ZInstitute of General Practice, Friedrich-Alexander-University
of Erlangen-Nuremberg, Erlangen, Bavaria, Germany. *National Leading-Fdge
Cluster Medical Technologies “Medical Valley EMN’, Erlangen, Bavaria, Germany.

Received: 5 October 2020 Accepted: 20 April 2021
Published online: 01 May 2021

References

1. American Thyroid Association. Thyroid nodules. 2015. https://www.thyro
id.org/thyroid-nodules/. Accessed 14 Sept 2015.

2. Ezzat§, Sarti DA, Cain DR, Braunstein GD. Thyroid incidentalomas.
Prevalence by palpation and ultrasonography. Arch Intern Med.
1994;154(16):1838-40.

3. Bomeli SR, LeBeau SO, Ferris RL. Evaluation of a thyroid nodule. Otolaryn-
gol Clin North Am. 2010;43(2):229-vii.

4. Papini E, Guglielmi R, Bianchini A, Crescenzi A, Taccogna S, Nardi F, et al.
Risk of malignancy in nonpalpable thyroid nodules: predictive value
of ultrasound and color-Doppler features. J Clin Endocrinol Metab.
2002;87(5):1941-6.

5. Ferlay J, Soerjomataram |, Dikshit R, Eser S, Mathers C, Rebelo M, et al.
Cancer incidence and mortality worldwide: sources, methods and major
patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-86.

20.

AR

22.

23.

24.

25.

26.

27.

28.

29.

Page 12 of 13

Hoang JK, Nguyen XV, Davies L. Overdiagnosis of thyroid cancer: answers
to five key questions. Acad Radiol. 2015;22(8):1024-9.

Ahn HS, Kim HJ, Welch HG. Korea's thyroid-cancer “epidemic”-screening
and overdiagnosis. N Engl J Med. 2014;371(19):1765-7.

Vaccarella S, Franceschi S, Bray F, Wild CP, Plummer M, Dal Maso L. World-
wide thyroid-cancer epidemic? The increasing impact of overdiagnosis. N
EnglJ Med. 2016;375(7):614-7.

La Vecchia C, Malvezzi M, Bosetti C, Garavello W, Bertuccio P, Levi F, et al.
Thyroid cancer mortality and incidence: a global overview. Int J Cancer.
2015;136(9):2187-95.

Brito JP, Morris JC, Montori VM. Thyroid cancer: zealous imaging

has increased detection and treatment of low risk tumours. BMJ.
2013;347:f4706.

. Vaccarella S, Dal Maso L, Laversanne M, Bray F, Plummer M, Franceschi S.

The impact of diagnostic changes on the rise in thyroid cancer incidence:
a population-based study in selected high-resource countries. Thyroid.
2015;25(10):1127-36.

Desser TS, Kamaya A. Ultrasound of thyroid nodules. Neuroimaging Clin-
ics. 2008;18(3):463-78.

Frates MC, Benson CB, Charboneau JW, Cibas ES, Clark OH, Coleman

BG, et al. Management of thyroid nodules detected at US: Society of
Radiologists in Ultrasound consensus conference statement. Radiology.
2005;237(3):794-800.

Gharib H, Papini E, Garber JR, Duick DS, Harrell RM, Hegedds L, et al.
American Association OF Clinical Endocrinologists, American College of
Endocrinology, and Associazione Medici Endocrinologi Medical guide-
lines for clinical practice for the diagnosis and management of thyroid
nodules-2016 update. Endocr Pract. 2016;22(5):622-39.

Ezzat S, Sarti DA, Cain DR, Braunstein GD. Thyroid incidentalomas:
prevalence by palpation and ultrasonography. Arch Intern Med.
1994;154(16):1838-40.

Nguyen XV, Choudhury KR, Eastwood JD, Lyman GH, Esclamado RM,
Werner JD, et al. Incidental thyroid nodules on CT: evaluation of 2 risk-
categorization methods for work-up of nodules. AJNR Am J Neuroradiol.
2013;34(9):1812-7.

Yoon DY, Chang SK, Choi CS, Yun EJ, Seo YL, Nam ES, et al. The prevalence
and significance of incidental thyroid nodules identified on computed
tomography. J Comput Assist Tomogr. 2008. https://doi.org/10.1097/RCT.
0b013e318157fd38.

Youserm DM, Huang T, Loevner LA, Langlotz CP. Clinical and economic
impact of incidental thyroid lesions found with CT and MR. AJNR Am J
Neuroradiol. 1997;18(8):1423-8.

Ahmed S, Horton KM, Jeffrey RB Jr, Sheth S, Fishman EK. Incidental thyroid
nodules on chest CT: review of the literature and management sugges-
tions. AJR Am J Roentgenol. 2010;195(5):1066-71.

Welker MJ, Orlov D. Thyroid nodules. Am Fam Physician.
2003;67(3):559-66.

Institute of General Practice University Hospital Erlangen. Adverse
cascade effects (ACE) — undesirable cascade effects. Trigger and progress
of clinical treatment pathways in patients with thyroid anomalies. 2019.
https://www.allgemeinmedizin.uk-erlangen.de/en/research/research-
projects/adverse-cascade-effects-ace/. Accessed 28 Sept 2019.
Wienhold R, Scholz M, Adler JR, Paschke R. The management of thyroid
nodules: a retrospective analysis of health insurance data. Dtsch Arztebl
Int. 2013;110(49):827-34.

Verburg FA. Is thyroid surgery performed too often in Germany? Nuklear-
medizin. 2015;54(03):101-5.

Belton V, Stewart T. Introduction. Multiple criteria decision analysis. Bos-
ton, MA: Springer; 2002. p. 1-12.

Politi MC, Lewis CL, Frosch DL. Supporting shared decisions when clinical
evidence is low. Med Care Res Rev. 2012;70(1 suppl):113S-28S.

The Framework_EVIDEM. 10th ed. EVIDEM. 2019. https://www.evidem.
org/evidem-framework/. Accessed 5 May 2019.

Umfragesoftware. UNIPARK. 2017. https://www.unipark.com/umfragesof
tware/. Accessed 27 Jan 2017.

Jegerlehner S, Bulliard JL, Aujesky D, Rodondi N, Germann S, Konzelmann
I, et al. Overdiagnosis and overtreatment of thyroid cancer: a population-
based temporal trend study. PLoS ONE. 2017;12(6):e0179387.

McDow AD, Zahnd WE, Angelos P, Mellinger JD, Ganai S. Impact of rurality
on national trends in thyroid cancer incidence and long-term survival. J
Rural Health. 2019. https://doi.org/10.1111/jrh.12374.


https://www.thyroid.org/thyroid-nodules/
https://www.thyroid.org/thyroid-nodules/
https://doi.org/10.1097/RCT.0b013e318157fd38
https://doi.org/10.1097/RCT.0b013e318157fd38
https://www.allgemeinmedizin.uk-erlangen.de/en/research/research-projects/adverse-cascade-effects-ace/
https://www.allgemeinmedizin.uk-erlangen.de/en/research/research-projects/adverse-cascade-effects-ace/
https://www.evidem.org/evidem-framework/
https://www.evidem.org/evidem-framework/
https://www.unipark.com/umfragesoftware/
https://www.unipark.com/umfragesoftware/
https://doi.org/10.1111/jrh.12374

Karrer et al. Cost Eff Resour Alloc

30.

31.

32.

33

34

35.

36.

37.

(2021) 19:26

Roman BR, Morris LG, Davies L. The thyroid cancer epidemic, 2017 per-
spective. Curr Opin Endocrinol Diabetes Obes. 2017,24(5):332-6.

Cho HN, Choi E, Seo DH, Park B, Park S, Cho J, et al. Determinants of
undergoing thyroid cancer screening in Korean women: a cross-sectional
analysis from the K-Stori 2016. BMJ Open. 2019;9(4):e026366.
Goldenberg D. We cannot ignore the real component of the rise in thy-
roid cancer incidence. Cancer. 2019. https://doi.org/10.1002/cncr.32123.
Wagner M, Khoury H, Willet J, Rindress D, Goetghebeur M. Can the
EVIDEM framework tackle issues raised by evaluating treatments for rare
diseases: analysis of issues and policies, and context-specific adaptation.
Pharmacoeconomics. 2016;34(3):285-301.

Jimenez A, Ais A, Beaudet A, Gil A. Determining the value contribution of
selexipag for the treatment of pulmonary arterial hypertension (PAH) in
Spain using reflective multi-criteria decision analysis (MCDA). Orphanet J
Rare Dis. 2018;13(1):220.

Wagner M, Samaha D, Cuervo J, Patel H, Martinez M, O'Neil WM, et al.
Applying reflective multicriteria decision analysis (MCDA) to Patient-
clinician shared decision-making on the management of gastroentero-
pancreatic neuroendocrine tumors (GEP-NET) in the Spanish context.
Adv Ther. 2018;35(8):1215-31.

Wagner M, Samaha D, Khoury H, O'Neil WM, Lavoie L, Bennetts L, et al.
Development of a framework based on reflective MCDA to support
patient-clinician shared decision-making: the case of the management of
gastroenteropancreatic neuroendocrine tumors (GEP-NET) in the United
States. Adv Ther. 2018;35(1):81-99.

Wahlster P, Goetghebeur M, Schaller S, Kriza C, Kolominsky-Rabas P.
Exploring the perspectives and preferences for HTA across German
healthcare stakeholders using a multi-criteria assessment of a pulmonary
heart sensor as a case study. Health Res Policy Sys. 2015;13:24.

38.

39.

40.

41.

42.

43.

44,

45.

Page 13 of 13

Kieslich K. Social values and health priority setting in Germany. J Health
Organ Manag. 2012;26(3):374-83.

Pendzialek JB, Simic D, Stock S. Measuring customer preferences in the
German statutory health insurance. Eur J Health Econ. 2017;18(7):831-45.
Can thyroid cancer be prevented?. American Cancer Society. 2019.
https://www.cancer.org/cancer/thyroid-cancer/causes-risks-prevention/
prevention.html. Accessed 14 Mar 2019.

Rasmussen LB, Schomburg L, Kohrle J, Pedersen IB, Hollenbach B, Hog A,
et al. Selenium status, thyroid volume, and multiple nodule formation in
an area with mild iodine deficiency. Eur J Endocrinol. 2011;164(4):585-90.
Kraywinkel K. Epidemiologie ausgewahlter endokriner Tumoren in
Deutschland. Der Onkologe. 2018;24(2):99-106.

ShiLL, DeSantis C, Jemal A, Chen AY. Changes in thyroid cancer inci-
dence, post-2009 American Thyroid Association guidelines. Laryngo-
scope. 2017;127(10):2437-41.

Wahlster P, Goetghebeur M, Kriza C, Niederléander C, Kolominsky-Rabas P.
Balancing costs and benefits at different stages of medical innovation: a
systematic review of Multi-criteria decision analysis (MCDA). BMC Health
Serv Res. 2015;15:262.

Institute of General Practice University Hospital Erlangen. Preventing
overdiagnosis in primary care (PRO PRICARE). 2020. https://www.allge
meinmedizin.uk-erlangen.de/en/forschung/pro-pricare/. Accessed 29 Jan
2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1002/cncr.32123
https://www.cancer.org/cancer/thyroid-cancer/causes-risks-prevention/prevention.html
https://www.cancer.org/cancer/thyroid-cancer/causes-risks-prevention/prevention.html
https://www.allgemeinmedizin.uk-erlangen.de/en/forschung/pro-pricare/
https://www.allgemeinmedizin.uk-erlangen.de/en/forschung/pro-pricare/

	Exploring physicians and patients’ perspectives for current interventions on thyroid nodules using a MCDA method
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design
	Study participants
	Online questionnaire design and conduct
	Data analysis

	Results
	Perspectives of participants on decision criteria
	Scores
	Value contribution
	 Impacts of contextual criteria

	Discussion
	Using online platform to conduct MCDA
	Perspectives of participants in general on decision criteria
	Appraisal of the intervention on thyroid nodules
	Impact of contextual criteria
	Limitation of study

	Conclusion
	Acknowledgements
	References




