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Abstract

Objective. Patient-centered decision making is increasingly
identified as a desirable component of medical care. To manage
indeterminate thyroid nodules, patients are offered the options
of surveillance, diagnostic hemithyroidectomy, or molecular
testing. Our objective was to identify factors associated with
decision making in this population.

Study Design. This is a retrospective cross-sectional study of
patients with Bethesda Ill and IV thyroid nodules.

Setting. Multi-institutional.

Methods. Factors of interest included age, sex, socioeconomic
status (SES), nodule size, institution, attending surgeon, sur-
geon payment model, and hospital type. Our outcome of inter-
est was the initial management decision made by patients.

Results. A total of 956 patients were included. The majority
of patients had Bethesda Ill nodules (n = 738, 77%). A total
of 538 (56%) patients chose surgery, 413 (43%) chose sur-
veillance, and 5 (1%) chose molecular testing. There was a
significant variation in management decision based on
attending surgeon (proportion of patients choosing surgery:
15%-83%; P <.0001). Fee-for-service surgeon payment
models (odds ratio [OR], 1.657; 95% CI, 1.263-2.175; P <
.001) and community hospital settings (OR, 1.529; 95% ClI,
1.145-2.042; P <.001) were associated with the decision for
surgery. Larger nodule size, younger patients, and Bethesda
IV nodules were also associated with surgery.

Conclusion. While it seems appropriate that larger nodules,
younger age, and higher Bethesda class were associated with
decision for surgery, we also identified attending surgeon, sur-
geon payment model, and hospital type as important factors.
Given this, standardizing management discussions may improve
patient-centered shared decision making.
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hyroid nodules are common, and while the majority
of thyroid nodules are ultimately benign,'* determi-
nation of which nodules represent malignancy
is generally sought. Based on clinical and ultrasonography
findings, patients may undergo fine-needle aspiration
(FNA) biopsy for cytological diagnosis using The Bethesda
System for Reporting Thyroid Cytopathology, which further
stratifies malignancy risk. Classification groups for cytologic
specimens include nondiagnostic, benign, or malignant. Two
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classification groups are considered indeterminate: atypia of
undetermined significance/follicular lesion of undetermined
significance (AUS/FLUS; Bethesda III nodules) and follicu-
lar neoplasm/suspicious for follicular neoplasm (FN/SFN;
Bethesda IV nodules). Importantly, these diagnoses come
with intermediate risks of malignancy, with published data
considering AUS/FLUS to have a 5% to 15% risk of malig-
nancy and FN/SFN to have 15% to 30% risk. Therefore, a
large proportion of these intermediate FNA results may rep-
resent benign disease.

Owing to the nonnegligible risk of malignancy in AUS/
FN/SFN, the American Thyroid Association (ATA) guide-
lines have recommended 3 possible approaches to manage-
ment: surveillance with repeated ultrasonography = repeat
biopsy, diagnostic hemithyroidectomy, or molecular testing.

Despite being a common procedure, diagnostic hemithyr-
oidectomy is not without risk. Patients are subjected to a risk
of bleeding, infection, and injury to essential nerves for lar-
yngeal function. In addition, up to 10% of patients under-
going a hemithyroidectomy alone will still require lifelong
thyroid hormone supplementation.® In lieu of surgery, con-
tinued surveillance can help mitigate these risks but may be
associated with distress and anxiety. For these reasons, mole-
cular tests have been developed as a means to improve pre-
diction of which indeterminate nodules represent cancer and
obviate the need for diagnostic hemithyroidectomy.* Unfor-
tunately, the costs of molecular diagnostic tests are not eligi-
ble for provincial health insurance for most patients in
Canada and can be prohibitively high.

Therefore, physicians and patients are faced with a diffi-
cult decision regarding management of indeterminate thyroid
nodules. There may be a variety of factors that affect patient
decision making in this scenario. Our objective was to iden-
tify which of these factors were associated with decision
making in a cohort of Bethesda III/IV thyroid nodules.

Methods

This was a multi-institutional retrospective cross-sectional
study of patients with Bethesda III and Bethesda IV thyroid
nodules diagnosed via FNA biopsy at 2 academic centers.
Institutional research ethics board approvals were obtained
from the Nova Scotia Health Authority Research Ethics
Board and The Ottawa Hospital Research Ethics Board.

Patient Selection

All patients presenting with Bethesda III or Bethesda IV
FNA results from January 2014 to April 2019 were eligible
to participate. This is the approximate time span that the
Bethesda classification has been used in the participating
centers. These patients were identified through a review of
all FNA biopsies completed at each institution during the
specified time span via institutionally held cytopathology
databases. Cytopathologists receive referrals from within the
institutions themselves as well as from nearby community
hospitals. Exclusion criteria included patients younger than
18 years, patients with health record information that was
unavailable, patients with a prior or concurrent FNA

diagnosis of Bethesda V or Bethesda VI, and patients who
were not seen by a head and neck surgeon.

Variables of Interest

Patient charts were reviewed for personal health information.
Demographic information collected included age, sex, postal
code, and medical history. Patient clinic notes were reviewed
for attending surgeon, thyroid cancer risk factors, and
patient outcome. Thyroid ultrasound reports were reviewed
to determine nodule size. Nodules were considered small if
they were <3 cm in greatest diameter and large if >3 cm.
Patient surgeon data were used to identify payment models
(salary vs fee for service (FFS)) and practice types (tertiary
Vs community).

Socioeconomic status (SES) was operationalized as
income quintiles. Patient postal codes were used in combina-
tion with the 2016 Canadian Census of population and the
Postal Code Conversion File (PCCF+6C) to render dissemi-
nation areas (DAs). The PCCF+6C assigns standard census
geographies based on postal code. The DA is the smallest
level of disaggregation at which census information is avail-
able and allowed average income per single-person equiva-
lent in a DA to be examined.

Outcome

Our outcome of interest was the initial management decision
made by patients. For the purposes of this study, we consid-
ered the initial decision to be the one made at the first con-
sultation with all required information.

Statistical Analysis

Descriptive variables were summarized using absolute (n)
and relative (%) frequencies for categorical variables and
mean and SD for continuous variables.

Both unadjusted and adjusted analyses were completed.
Normality of continuous variables was assessed using the
Kolmogrov-Smirnov test and visualization of quantile-
quantile plots. For the former, univariate analysis was per-
formed on categorical variables using the Fisher exact test.
Continuous variables were analyzed using the Student 7 test.
A P value of <.05 of standardized difference >0.1 was con-
sidered statistically significant.’

We performed a multilevel mixed logistic regression with
2 levels (level 1: patients; level 2: surgeons) and report a
random-intercept, fixed-slope model (see Supplemental
Appendix A1l in the online version of the article). Multilevel
models allow estimation of the effects of all variables
included in the model, thus allowing the odds of patients to
undergo surgery to vary between surgeons so that we could
determine both the average odds of a patient undergoing sur-
gery and the variation of the odds from one surgeon to
another. To quantify the amount of total variation that is
accounted for by variation among the surgeons, we calcu-
lated an intraclass correlation (ICC). Thus, the ICC provides
the percentage chance of undergoing surgery explained by
between-surgeon differences.
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Table 1. Clinical and Demographic Characteristics of the Study Cohort.

Surveillance (n = 413)

Surgery (n = 538) Standardized difference®

Variable Total cohort (N = 951)
Age, years (mean, SD) 54.5 (15.2)
Sex, No. (%)

Male 254 (0)

Female 697 (0)
Bethesda classification

11l 718 (77.6)

\% 213 (22.4)
SES, income quintile, No. (%)

| 143 (15)

2 154 (16.2)

3 173 (18.2)

4 235 (24.7)

5 246 (25.9)
Nodule size, No. (%)

<3 cm 554 (58.3)

>3 cm 397 (41.7)
Center, No. (%)

Center | 567 (59.6)

Center 2 384 (40.4)
Payment model, No. (%)

Salary 317 (33.3)

FFS 634 (66.7)
Hospital type, No. (%)

Tertiary 677 (71.2)

Community 274 (28.8)
Year, No. (%)

2013-2015 366 (38.5)

2016-2019 585 (61.5)

57.7 (15.8) 51.9 (14.4) 039
0.02
112 (11.8) 142 (14.9)
301 (31.7) 396 (41.6)
0.02
351 (47.6) 387 (52.4)
62 (29.1) 151 (70.9)
0.18
58 (6.1) 85 (8.9)
78 (8.2) 76 (8)
63 (6.6) 110 (11.6)
105 (11) 130 (13.7)
109 (11.5) 137 (14.4)
037
282 (29.7) 272 (28.6)
131 (13.8) 266 (28)
0.03
250 (26.3) 317 (33.3)
163 (17.1) 221 (232)
0.18
164 (17.2) 153 (16.1)
249 (26.2) 385 (40.5)
0.19
314 (33) 363 (38.2)
99 (10.4) 175 (18.4)
154 (16.2) 212 (22.3) 0.04
259 (27.2) 326 (34.3)

Abbreviations: FFS, fee for service; SES, socioeconomic status.
Values greater than 0.1 are considered significant differences.

Statistical analysis was performed on SPSS Statistics v21
(SPSS, Inc) and SAS University Edition 9.4 (SAS Institute).

Results

A total of 956 patients met study inclusion criteria. A total
of 538 (56%) patients underwent diagnostic hemithyroidect-
omy, 413 (43%) chose surveillance, and the remaining 5
(1%) patients chose molecular testing. Given how few
patients elected to proceed with molecular testing (n = 5,
0.5%), the remainder of the analysis includes the surveil-
lance and surgery cohorts only.

Most patients had Bethesda III nodules (n = 738, 77%).
The mean (SD) age was 54.4 (15.2) years, and the popula-
tion was predominately female (n = 697, 73%). Baseline
characteristics are found in Table I. Patient symptoms and
thyroid cancer risk factors were not consistently documented
in dictated clinic notes and therefore were not included in
this analysis.

There was no significant difference between the propor-
tion of males (55.9%) and females (56.8%) who chose to
proceed with surgery (P = .492). There was also no sig-
nificant difference in management decision between the

2 centers (center 1: 55.9% surgery; center 2: 57.6% surgery;
P = .492) or after the 2015 ATA guidelines were published
(before update: 57.9% surgery; after update: 55.7% surgery;
P = .55). Finally, there was no change in the proportion of
patients who opted for surgery according to patient SES
(quintile 1, 59.4%; quintile 2, 49.4%; quintile 3, 63.6%;
quintile 4, 55.3%; quintile 5, 55.7%; P = .55).

Larger nodule size (odds ratio [OR], 2.0; 95% CI, 1.601-
2.726; P < .001) was associated with the decision for sur-
gery. In contrast, older patients were less likely to choose
surgery (OR, 0.974 per l-year increase in age; 95% CI,
0.966-0.983; P < .001). Patients with Bethesda IV nodules
were more likely to undergo surgery (OR, 2.94; 95% CI,
1.953-4.426; P < .0001).

There was a significant variation in management decision
based on the patient’s attending surgeon (range of patients
undergoing surgery per surgeon: 15%-83%; P < .0001;
Figure 1). Patients who saw a physician remunerated with
an FFS payment model had significantly higher odds of
undergoing surgery than patients with a salaried surgeon
(OR, 1.657; 95% CI, 1.263-2.175; P < .001). In addition,
patients in tertiary care hospitals were more likely to proceed
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Table 2. Unadjusted Analysis of the Association Between Patient- and Surgeon-Level Factors and the Decision to Undergo Surgery.

Unadjusted®

Variable OR LCL UCL P value
Age, y 0.974 0.966 0.983 <.001
Sex

Male Reference

Female 1.038 0.777 1.386 492
Bethesda class

I} Reference

v 2.94 1.953 4.426 <.001
Nodule size

<3 cm Reference

>3 cm 2 1.601 2.726 <.001
Center

Center | Reference

Center 2 1.069 0.823 1.389 616
Year

2013-2015 Reference

2016-2019 0914 0.702 1.191 .545
SES, income quintile

| Reference

2 0.665 0.42 1.053 .0817

3 1.191 0.756 1.878 4509

4 0.845 0.554 1.288 4328

5 0.858 0.565 1.303 4714
Payment model® 1.657 1.263 2.175 <.001
Hospital type® 1.529 1.145 2.042 <.001

Abbreviations: LCL, lower confidence limit; OR, odds ratio; SES, socioeconomic status; UCL, upper confidence limit.

*Mixed-effects model with surgeons considered as random intercepts, number of observations used: 951.
®Not included in mixed-effects model.

Figure I. Surgeons and the proportion of their patients with indeterminate thyroid nodules who underwent surgery.

with surveillance than those in community hospitals (OR,
1.529; 95% CI, 1.145-2.042; P < .001; Table 2). When stra-
tified by practice setting or remuneration plan, substantial
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variation in the utilization of surgery remained between sur-
geons (see Suppl. Figures S1 and S2 in the online version of
the article).
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Table 3. Adjusted Analysis of the Association Between Patient- and Surgeon Level Factors and the Decision to Undergo Surgery.
Adjusted®

Variable OR LCL UCL P value
Age,y 0.988 0.984 0.992 <.0001
Sex

Male Reference

Female 0.970 0.850 1.107 .651
Bethesda class

I Reference

v 1.498 1.288 1.742 <.0001
Nodule size

<3 cm Reference

>3 cm 1.425 1.268 1.602 <.0001
Center

Center | Reference

Center 2 0.893 0.623 1.279 .536
Year

2013-2015

2016-2019 1.010 0.894 1.140 .875
SES, income quintile

| Reference

2 0.821 0.669 1.009 .061

3 1.146 0.937 1.401 .185

4 0.972 0.802 1.178 774

5 1.039 0.852 1.267 .707
Payment model® — — — —
Hospital typeb — — — —
Abbreviations: LCL, lower confidence limit; OR, odds ratio; SES, socioeconomic status; UCL, upper confidence limit; —, not included in model.

*Mixed-effects model with surgeons considered as random intercepts, number of observations used: 951.

®Not included in mixed-effects model.

In adjusted analysis, age, Bethesda classification, and
nodule size remained associated with the decision to undergo
surgery (Table 3). Older patients had 1.2% lower odds of
undergoing surgery for each 1-year increase in age (OR,
0.988; 95% CI, 0.984-0.991; P < .001). Patients with larger
nodules (OR, 1.425; 95% CI, 1.268-1.602; P < .001) and
Bethesda IV nodules (OR, 1.498; 95% CI, 1.288-1.742; P <
.001) were more likely to undergo surgery. As seen in unad-
justed analysis, there was substantial variation between the
surgeons in the odds of patients undergoing surgery. In total,
11.5% of the variance in patient decisions were explained by
between-surgeon differences (ICC, 0.115).

Discussion

Management decisions for indeterminate thyroid nodules are
complex and represent scenarios of clinical uncertainty. The
choice to undergo diagnostic surgery, perform molecular
diagnostic testing, or observe with serial imaging is dependent
on many patient- and surgeon-level factors. In this study, we
demonstrated that there is substantial between-surgeon varia-
tion in the decision to pursue surgery, and additional patient-
level and surgeon-level considerations are important. To
our knowledge, this is the first multi-institutional study to

investigate the association of these factors with decision
making in the management of indeterminant thyroid nodules.
The management of indeterminate thyroid nodules is an
evolving field. Traditional guidelines were recently replaced
with more conservative treatment recommendations in the
2015 ATA Management Guidelines.'® For patients with
Bethesda III nodules, contemporary guidelines recommend a
repeat FNA in lieu of proceeding directly with either surveil-
lance or surgery. In addition, the newer guidelines allow
molecular testing to supplement malignancy risk stratifica-
tion for Bethesda IV nodules rather than proceeding directly
to surgery. Although these changes were introduced midway
through the study period, no significant difference in man-
agement decision was found after their implementation.
Molecular testing has emerged as a cytologic testing
adjunct to allow for more precise estimations of the malig-
nancy risk. Several mutations associated with thyroid cancer
have been identified, and multiple options now exist for
molecular testing.” Tests vary in their sensitivity and specifi-
city, but they all offer a higher degree of certainty than FNA
biopsy alone.® How molecular testing can be best integrated
into routine clinical practice is an active area of interest.
A recent meta-analysis comparing various molecular tests
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estimated that up to 85% of surgeries for indeterminate
nodules could be avoided with negative molecular testing
results.®” For example, a multicenter cross-sectional cohort
survey found a decline in surgical resection rates from 74%
to 7.6% for indeterminate nodules after implementing mole-
cular testing for 6 months.'® Despite these possible advan-
tages, molecular testing is costly and not covered by
universal health care insurance in many jurisdictions. Finan-
cial burden is the most likely deterrent for molecular testing
in our patient population, as only 5 patients chose this man-
agement option.

Previous studies have postulated that patients presenting
with indeterminate thyroid nodules may experience signifi-
cant decisional conflict. This conflict has been linked to
emotional distress, canceled surgeries, and nonadherence to
treatment plans.'' Taylor et al'* found that a third of patients
with indeterminate thyroid nodules experienced significant
decisional conflict around management options.

Since Glover’s seminal work on 1938, variations in
clinical management have been widely documented.'*!*
Geographical differences in management decisions may be
explained by uncertainty regarding best practices, overuse of
unnecessary procedures, or variations in the prevalence of
enthusiasts for a particular approach. Recently, Hall et al'’
demonstrated significant variations in the management of
well-differentiated thyroid cancer. A population-based study
of thyroidectomies in Ontario, Canada, found that high-
volume surgeons performed total thyroidectomy in 77% of
cases, compared to 46% for lower volume. Although the cur-
rent study found no overall variation between institutions,
we did identify a significant difference based on surgeon,
measuring nearly a 6 times difference between some sur-
geons in the proportion of patients undergoing surgery. This
variation may be driven by practice setting and remunera-
tion, as community-based surgeons and those with an FFS
payment plan were more likely to perform surgery after
adjusting for nodule size and Bethesda class.

Shared decision making integrates patients’ values and
preference with the scientific expertise of their treating
teams.'® Through this process, shared decision making has
been shown to improve quality of care and reduce variation
in both care and costs across regions.'”"'® We found a signif-
icant variation in treatment decisions due to surgeon-level
factors, and shared decision making may be a promising
avenue to promote consistency of care. It is also important to
recognize patient-specific factors that may influence decisio-
nal conflict, including patient personality, emotions, and cur-
rent life circumstance.'”?® Unfortunately, these factors
cannot be accurately captured in a retrospective design.

The findings of this study must be interpreted in context
of its design. Unmeasured confounders may influence patient
management decisions, including known risk factors such as
family history and radiation exposure, as well as physician-
specific factors, such as waitlist time. In addition, we are not
able to describe differences in how management options
were presented to patients by their providers. The choice of

wording may have an important impact on patient decision
making.?' Dixon et al*! conducted a study on the role of dis-
ease label in patient perceptions of low-risk malignant thyr-
oid neoplasms and demonstrated that disease label plays a
significant role in how patients think about these low-risk
lesions. They suggested that removing the word cancer from
the consultation vocabulary may reduce aggressive treatment
of low-risk lesions. Additional factors not examined in our
analysis, such as ultrasound characteristics of included
nodules, may play a role in surgical decision making. How-
ever, given the lack of consensus guidelines on how to incor-
porate these findings with the cytopathological diagnosis of
an indeterminate nodule, decision making is likely individual
to each surgeon. As such, the multilevel mixed model assists
in controlling for these additional factors. Last, this study
took place at 2 institutions in a universal health care system
where molecular diagnostic testing was not covered. Gener-
alizability to other health care systems or areas in which
molecular diagnostic tests are more affordable to patients
may be limited. Despite these limitations, our results still
provide important insight into the decision-making process
for thyroid surgery in Canada.

Future analysis could examine further patient-, surgeon-,
and system-level factors (including wait times) to evaluate
their effect on decision making in thyroid surgery.

Conclusion

Patient-centered decision making is a desirable component
of medical care. This study identified factors that may influ-
ence patient decision making for indeterminate thyroid
nodules. While it seems clinically appropriate that larger
nodules, higher Bethesda class, and younger age were asso-
ciated with the decision for surgery, we also identified
attending surgeon, surgeon payment model, and hospital
type as important factors. Given the significant variation of
treatment choice by physician, standardizing the discussion
around the management of Bethesda III and Bethesda IV
nodules may help promote consistency and improve patient-
centered care.
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