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Background: Despite the excellent survival of most patients with differentiated thyroid cancer (DTC), recurrent
and persistent disease remain major concerns for physicians and patients. However, studies on patient report of
recurrent and persistent disease are lacking.
Methods: Between February 1, 2017, and October 31, 2018, we surveyed eligible patients who were diagnosed
with DTC between 2014 and 2015 from the Georgia and Los Angeles Surveillance, Epidemiology, and End
Results cancer registries (N = 2632; response rate, 63%). Patients who reported current disease status were
included in this study (n = 2454). Patient-reported data were linked to registry data. A multivariable, multi-
nomial logistic regression analysis was conducted to determine patient and tumor characteristics associated with
recurrent and persistent thyroid cancer. Quality of life was evaluated using the Patient-Reported Outcomes
Measurement Information System-Global Health v1.2 questionnaire. Meaningful change in global health was
defined as a minimal difference of a half standard deviation or 5 points compared with the mean (T score = 50)
of a sample population matching the United States 2000 General Census.
Results: Of the 2454 patients completing the survey, 95 (4.1%) reported recurrent disease and 137 (5.8%)
reported persistent disease. In multinomial analyses, T3/T4 classification and cervical lymph node involvement
(N1) were associated with both report of recurrent (adjusted relative risk ratio [RRR] 1.99, 95% confidence
interval [CI 1.16–3.42]; adjusted RRR 2.03 [CI 1.29–3.21], respectively) and persistent disease (adjusted RRR
3.48 [CI 1.96–6.20]; adjusted RRR 3.56 [CI 2.41–5.24], respectively). Additionally, Hispanic ethnicity was
associated with report of recurrent disease (adjusted RRR 1.99 [CI 1.23–3.24]). Regarding quality of life, the
median scores in patients with persistent disease met criteria for meaningful change in global physical health
(T-score = 44.9) and global mental health (T-score = 43.5) when compared with the general population norms.
Median scores in patients with cured or recurrent disease did not meet criteria for meaningful change.
Conclusions: Patient report is a reasonable method of assessing recurrent and persistent disease. Impact on
quality of life is more marked for patients with reported persistent disease. Our findings will help personalize
treatment and long-term follow-up in these patients.
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Introduction

D ifferentiated thyroid cancer (DTC) affects more
than 50,000 Americans every year and is generally as-

sociated with an excellent prognosis, with a five-year overall
survival rate reaching 98% (1). It has been shown that ade-
quate initial management, including completeness of surgi-
cal resection and in some cases adjunctive radioactive iodine
(RAI) and thyrotropin suppression therapy, leads to a high
likelihood of cure in these patients (2–5).

Despite its excellent survival, recurrent and persistent
DTC remain major concerns for physicians and patients
(6–10). Recurrent and persistent thyroid cancer are thought to
represent elements of the same pathological process (5,11).
Persistent disease typically occurs in patients with high dis-
ease burden when cancer could not adequately be eradicated
or in those with inadequate initial treatment resulting in re-
sidual treatable disease (5,12,13). Patients with recurrent
disease either had microscopic disease following initial treat-
ment that grew to a detectable level or they had inadequate
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initial treatment and at a later time, residual disease was noted
(5,12,14–17). Blurring the line between recurrent and per-
sistent disease, in a smaller study of patients with papillary
thyroid cancer who underwent a total thyroidectomy (n = 69),
an alarming 40% of reoperations occurred within a year from
the initial surgery, raising suspicion that some ‘‘recurrences’’
are actually persistent disease, that is disease that should have
been detected at time of initial treatment (12).

However, although physiologically physicians understand
that recurrent and persistent disease are parts of a continuum,
patients would typically define their disease as ‘‘gone,’’
‘‘came back,’’ or ‘‘never gone.’’ In view of information on
recurrent and persistent thyroid cancer not routinely captured
in national cancer registries, and the fact that patient report
may be what physicians initially rely on when first seeing a
patient, it is important to understand patient-reported recur-
rent and persistent disease in a population-based sample of
thyroid cancer patients.

The main objective of this study was to determine char-
acteristics correlating with patient report of recurrent and
persistent disease in a diverse population-based sample of
patients with DTC. We hypothesized that patient report of
recurrent and persistent thyroid cancer correlates with factors
expected to be associated with these entities and thus may
constitute a reasonable measure. We also hypothesized that
although patients with report of recurrent and persistent dis-
ease would be similar in many ways, impact of reported
persistent disease on quality of life would be greater.

Methods

Study population and data collection

We conducted a large population-based survey of patients
aged 18–79 years with incident DTC, as reported to the
Surveillance, Epidemiology, and End Results (SEER) reg-
istries of Georgia and Los Angeles County from January 1,
2014, to December 31, 2015. Patients completed surveys
from February 1, 2017, to October 31, 2018. The modified
Dillman method of survey administration was employed to
encourage a greater response rate (18), which included mul-
tiple mailings, follow-up of nonrespondents by phone, and a
$20 cash incentive. Patients with Hispanic surnames were
mailed materials in both English and Spanish, and bilingual
interviewers conducted follow-up calls. A double data entry
method was used to ensure <1% error.

Survey responses, which included information on current
disease status and patient-reported quality of life, were sub-
sequently linked to clinical data reported to the respective
SEER registries and a de-identified data set was generated. Of
the 4317 patients identified, 4185 were response-eligible and
2632 responded to the mailed survey. The response rate was
63% (2632/4185) and the cooperation rate was 77% (2632/
3435) (19). Patients who did not report current disease status
(n = 178) were excluded, resulting in a final analytic sample
of 2454 patients.

The study was approved by the University of Michigan, the
University of Southern California, the Committee for the
Protection of Human Subjects (California State Institutional
Review Board), the Georgia Department of Public Health,
and the Emory University Institutional Review Board and
received California Cancer Registry approval.

Questionnaire design and content

The survey questionnaire was developed based on sys-
tematic review, a conceptual framework, and prior research
experience in the thyroid cancer population. To assess con-
tent validity, the instrument was reviewed by a multidisci-
plinary team of clinicians and methodologists and piloted in a
select cohort of thyroid cancer patients at the University of
Michigan before survey administration. Relevant key survey
items are included in Appendix A1.

Measures

Patient-reported current disease status. Respondents
were asked to state which of the following best described
their thyroid cancer at the time of completing the survey:
‘‘My cancer was gone after initial treatment,’’ ‘‘My cancer
was gone but then came back (recurrence),’’ or ‘‘My cancer
was never gone after initial treatment; I have persistent dis-
ease.’’ For patients who reported that their cancer was gone
and came back (recurrence), we also asked them to report
mode of discovery (imaging, laboratory work, biopsy, sur-
gery) and location of their recurrence (neck, lungs, bone,
brain, liver, other).

Patient-reported health-related quality of life. Quality of
life was measured using the Patient-Reported Outcomes
Measurement Information System (PROMIS) questionnaire
(v1.2), a 10-item instrument representing global mental
health (GMH) and global physical health (GPH) domains.
The PROMIS scales are validated measures of health-related
quality of life and have been used extensively to efficiently
evaluate physical and mental quality of life in cancer patients
(20–22). Raw scores are converted to T-score values, and
T-score distributions are standardized such that a 50 repre-
sents the mean for the United States general population, and
the standard deviation around that mean is 10 points. For
example, a person who has a T-score of 60 is one standard
deviation better (healthier) than the general population.

Meaningful change in global health was defined as a min-
imally important difference of a half standard deviation, or
5 points, compared with the mean (T score = 50) of a sample
population matching the United States 2000 General Census
(22). This method has been employed in other studies using
the PROMIS health measures (23,24). Minimally important
difference refers to the smallest meaningful difference that
carries implications for patient care. T-scores reported are
unadjusted.

Covariates. Covariates for our analyses included patient
demographic and clinical factors. Demographic covariates
obtained from the survey included sex (male or female),
race (white, black, Asian, multiracial, other), and ethnicity
(Hispanic or non-Hispanic). For the purpose of the analyses,
the race categories of black, Asian, multiracial, and other
were coded as non-white. Clinical characteristics obtained
from the SEER registries included patient age at diagnosis
(years), tumor size and extension (T1a, T1b, T2, or T3/T4),
and regional lymph node involvement (N0 or N1) at diag-
nosis. Registries capture these last four variables from com-
bined clinical/pathological sources and then derive stage
categories (T, N, M) and a stage group (I, II, III, IV) using
definitions from the AJCC 7th edition. The stage (I, II/III, VI)
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was considered separately; stage II and III were combined
due to low counts. The stage distribution of our cohort is rep-
resentative of patients diagnosed with DTC in Los Angeles
and Georgia between 2014 and 2015.

Statistical analyses

Descriptive statistics were generated for the entire sam-
ple and then separately for patients cured, patients with
persistent, and patients with recurrent thyroid cancer. Non-
weighted frequencies and weighted percentages were re-
ported. A multivariable, multinomial logistic regression
analysis was used to determine correlates with report of
persistent and recurrent disease, adjusting for the covariates
mentioned above. All statistical analyses incorporated
weights to account for differential probabilities of sample
selection and nonresponse.

Subsequently, we separately compared unadjusted
PROMIS T-scores for patient-reported GPH and patient-
reported GMH between the three patient samples: cured,
persistent thyroid cancer, recurrent thyroid cancer, and de-
termined which patients had a minimally important differ-
ence in quality of life, as described above. Because the
scoring table is prepared for a fixed set of items, for these
analyses, we excluded patients who did not respond to all
items used in each of the PROMIS scales (N = 49 [2.0%]
for PROMIS-GPH, N = 47 [1.9%] for PROMIS-GMH).

Adjusted relative risk ratios (RRRs) with 95% confidence
intervals [CIs] are reported for all multinomial logistic re-
gression models, with p-values <0.05 considered statistically

significant. All analyses were performed using Stata version
15.1 (StataCorp LLC, College Station, TX).

Results

Table 1 shows the demographic and clinical characteristics
of the entire analytic sample and by disease status, catego-
rized as cured, persistent thyroid cancer, and recurrent thy-
roid cancer. A total of 77.7% of patients were female and
21.5% reported Hispanic ethnicity. Overall, 69.1% of pa-
tients were white, 14.0% black, 12.5% Asian, and 0.4% other
(including American Indian/Alaskan Native, Native Hawai-
ian, or other Pacific Islander, other). A total of 2293 (93.5%)
patients had papillary thyroid cancer, 112 (4.6%) had fol-
licular thyroid cancer, and 49 (1.9%) had Hürthle cell thyroid
cancer.

Of the 2454 patients completing the survey, 95 (4.1%)
reported recurrent thyroid cancer and 137 (5.8%) reported
persistent thyroid cancer. Patients with recurrent and persis-
tent disease were more likely to be younger than the cured
group. Of those reporting recurrent thyroid cancer, 40.8%
were of Hispanic ethnicity compared with 24.1% of those
reporting persistent thyroid cancer and 20.5% of those re-
porting being cured. Overall, of those with recurrence, 61
(64.2%) patients reported that their recurrence was detected
by an imaging test (such as ultrasound, computed tomogra-
phy, or positron emission tomography), 46 (48.4%) by lab-
oratory work (such as elevated thyroglobulin), 36 (37.9%) by
biopsy, and 18 (18.9%) by surgical pathology. Of note, sev-
eral patients checked multiple answers. A total of 88 (92.6%)
patients with recurrence reported recurrence in the neck and

Table 1. Patient Demographics and Tumor Characteristics

Patient characteristic
Overall Na (%)b

(N = 2454)
Cured Na (%)b

(n = 2222)
Recurrent disease
Na (%)b (n = 95)

Persistent disease
Na (%)b (n = 137)

Age at diagnosis (years)
£44 863 (38.3) 755 (37.1) 50 (56.3) 58 (44.5)
45–54 596 (23.5) 542 (23.6) 21 (21.0) 33 (23.3)
55–64 564 (21.6) 529 (22.4) 11 (11.0) 24 (16.9)
‡65 431 (16.6) 396 (16.9) 13 (11.7) 22 (15.3)

Sex
Female 1899 (77.7) 1730 (78.1) 73 (79.3) 96 (70.3)
Male 555 (22.3) 492 (21.9) 22 (20.7) 41 (29.7)

Race
White 1857 (72.3) 1678 (72.2) 78 (79.0) 101 (69.8)
Non-white/multiracial 595 (27.7) 542 (27.8) 17 (21.0) 36 (30.2)

Ethnicity
Non-Hispanic 1971 (78.5) 1805 (79.5) 60 (59.2) 106 (75.9)
Hispanic 483 (21.5) 417 (20.5) 35 (40.8) 31 (24.1)

T classificationc

T1a 852 (35.4) 812 (37.1) 23 (25.9) 17 (13.9)
T1b 562 (22.3) 519 (22.7) 14 (14.6) 29 (20.8)
T2 424 (16.8) 392 (17.2) 12 (12.5) 20 (14.1)
T3/T4 579 (25.5) 472 (23.0) 41 (47.0) 66 (51.2)

N classificationc

N0 1859 (76.5) 1750 (79.6) 50 (54.1) 59 (44.7)
N1 574 (23.5) 452 (20.4) 44 (45.9) 78 (55.3)

aUnweighted number.
bWeighted percentage (to compensate for differential probability of selection and survey nonresponse).
cDerived from combined clinical and pathological tumor characteristics reported to SEER registries.
SEER, Surveillance, Epidemiology, and End Results.
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the rest (7.4%) reported recurrence in other sites, such as the
lungs, bone, brain, and other (data not shown).

Using SEER data linked to the patient surveys, we found
that 167 (34.6%) Hispanic patients had lymph node involve-
ment at initial surgery (N1 classification) compared with 389
(20.7%) non-Hispanics ( p < 0.001). Additionally, there was a
significant difference between Hispanics and non-Hispanics
in regard to extent of surgery ( p < 0.001) with 282 (59.1%)
Hispanic patients undergoing total thyroidectomy with lymph
node dissection compared with 890 (46.5%) non-Hispanics.

Table 2 displays the results of the multinomial logistic
regression, with ‘‘cured’’ being the reference disease status.
Report of recurrent thyroid cancer was associated with T3/T4
classification (adjusted RRR 1.99 [CI 1.16–3.42], compared
with T1a) and cervical lymph node involvement, denoted as
N1 classification (adjusted RRR 2.03 [CI 1.29–3.21], com-
pared with N0). Additionally, Hispanic ethnicity was asso-
ciated with report of recurrent disease (adjusted RRR 1.99
[CI 1.23–3.24], compared with non-Hispanic ethnicity). We
also found that the use of RAI but not extent of surgery was
significantly associated with Hispanic ethnicity ( p = 0.020
and p = 0.950, respectively). Furthermore, it is shown that
T3/T4 classification (adjusted RRR 3.48 [CI 1.96–6.20],
compared with T1a) and cervical lymph node involvement,
denoted as N1 classification (adjusted RRR 3.56 [CI 2.41–
5.24], compared with N0), were associated with report of
persistent thyroid cancer.

As a secondary analysis, disease severity was considered
two additional ways: based on stage and T/N groupings (data
not shown). Stage IV was associated with both report of
persistent and recurrent disease ( p < 0.001 and p = 0.025,
respectively) when compared with stage I in univariate ana-

lyses. Only T3/T4 N1 was associated with report of recurrent
disease compared with T1aN0 ( p < 0.001). All T/N groups
(except T2N0) were associated with report of persistent
disease compared with T1aN0 (T1aN1, p = 0.039; T1bN0,
p = 0.009; T1bN1, p = 0.001; T2N1, p < 0.001; T3/T4 N0,
p = 0.005; T3/T4 N1, p < 0.001).

Figure 1A and B demonstrates that the median scores in
patients with persistent thyroid cancer were lower and met
criteria for meaningful change in GPH (T-score = 44.9)
and GMH (T-score = 43.5) when compared with the general
population norms. More explicitly, 81 (59.7%) of values
from patients with persistent thyroid cancer were £45 for
GPH and 70 (50.7%) of values were £45 for GMH. Although
patients with recurrent thyroid cancer had a lower median
global physical and mental health score compared with the
reference healthy adult population, the difference did not
meet criteria for meaningful change. More specifically,
44 (49.3%) of values from patients with recurrent thyroid
cancer were £45 for GPH and 40 (43.7%) of values were £45
for GMH. Finally, 836 (38.5%) of values from patients with
cured disease were £45 for GPH and 761 (35.7%) were £45
for GMH.

Discussion

In this diverse population-based sample of patients with
DTC, 4.1% reported recurrent disease and 5.8% reported
persistent disease. We found that T3/T4 classification and
cervical lymph node involvement were more likely to be
associated with report of both recurrent and persistent thyroid
cancer when compared with thyroid cancer patients cured of
their disease. Less expected was the finding that Hispanic

Table 2. Patient Characteristics Associated with Recurrent and Persistent Thyroid Cancer

Patient characteristic

Patients with recurrent disease Patients with persistent disease

n (%) Adjusted RRR [CI] n (%) Adjusted RRR [CI]

Age at diagnosis (years)
£44 58 (7.1) Ref 50 (6.5) Ref
45–54 33 (6.0) 1.00 [0.62–1.60] 21 (3.9) 0.69 [0.40–1.19]
55–64 24 (4.6) 0.83 [0.49–1.40] 11 (2.2) 0.34 [0.17–0.68]
‡65 22 (5.5) 0.88 [0.51–1.52] 13 (3.1) 0.56 [0.29–1.09]

Sex
Male 41 (8.0) Ref 22 (4.1) Ref
Female 96 (5.5) 0.80 [0.55–1.18] 73 (4.4) 1.15 [0.69–1.93]

Race
White 101 (5.9) Ref 78 (4.8) Ref
Non-white/multiracial 36 (6.5) 1.04 [0.68–1.60] 17 (3.3) 0.75 [0.41–1.34]

Ethnicity
Non-Hispanic 106 (5.8) Ref 60 (3.3) Ref
Hispanic 31 (7.0) 0.86 [0.55–1.35] 35 (8.3) 1.99 [1.23–3.24]

T classification
T1a 17 (2.3) Ref 23 (2.9) Ref
T1b 29 (5.4) 1.94 [1.01–3.73] 14 (2.7) 0.74 [0.37–1.48]
T2 20 (4.9) 1.83 [0.93–3.62] 12 (3.0) 0.84 [0.40–1.75]
T3/T4 66 (12.2) 3.48 [1.96–6.20] 41 (8.1) 1.99 [1.16–3.42]

N classification
N0 59 (3.5) Ref 50 (3.0) Ref
N1 78 (15.0) 3.56 [2.41–5.24] 44 (9.3) 2.03 [1.29–3.21]

RRR, relative risk ratio; CI, 95% confidence interval.
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ethnicity was also associated with report of recurrent disease.
Additionally, the impact on quality of life was greater in
patients with reported persistent disease.

Despite recent updates on risk-adapted approaches to
thyroid cancer management with ‘‘dynamic’’ risk stratifica-
tion (5), little attention has been given to studying persistent
and recurrent disease with only a few prior studies addressing
these entities (11,12,25). Part of the difficulty lies on the fact
that national cancer registries lack information on recurrent
and persistent thyroid cancer. In our study, clinical factors
that one would expect to be associated with persistent and
recurrent disease did correlate, thus suggesting that patient
report is reliable and reasonably accurate. Self-reported in-
formation is an important tool for physicians for collecting
data in clinical settings where electronic medical records are
not employed or shared. Additionally, high-quality clinical

care requires patients to provide information that directly
reflects the impact of disease and its treatment from their
perspective, such as impact on quality of life (7,26–28).

Our finding that Hispanic ethnicity was associated with
report of recurrent disease could either suggest differences in
severity of disease at the time of presentation and/or ethnic
disparities in DTC care. Interestingly, prior population-based
and single institution studies have shown that considerable
variability exists in the patient characteristics and clinical
presentation of thyroid cancer across ethnic groups, with
Hispanics less likely to be insured and having more lymph
node involvement compared with non-Hispanics at presen-
tation (29,30). Our study similarly found ethnic differences in
severity of disease. More lymph node involvement in His-
panics may be indicative of greater extent of disease at the
time of presentation, placing these patients at higher risk for

FIG. 1. (A) Patient-reported GPH. The median scores in patients with persistent thyroid cancer were lower and met
criteria for meaningful change in GPH when compared with the general population norms. (B) Patient-reported GMH. The
median scores in patients with persistent thyroid cancer were lower and met criteria for meaningful change in GMH when
compared with the general population norms. GMH, global mental health; GPH, global physical health.
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true recurrence (17,31). This could explain our study’s find-
ing of higher rates of more extensive surgery in these patients.

A large study by Sosa et al. (32) (N = 16,878) found that
total thyroidectomy was performed more frequently among
whites (43%) compared with other race groups (40% His-
panics, 37% blacks), whereas subtotal thyroidectomy was
more common among blacks and Hispanics (both 57% com-
pared with 53% whites). Additionally, the authors of this study
showed that the majority of Hispanics (55%) had surgery by
the lowest volume surgeons (1–9 cases per year) compared
with only 44% of whites. Racial disparities in outcomes, in-
cluding mean total cost and length of hospital stay, persisted
even after adjustment for surgeon volume group (32).

In our study, even when we controlled for lymph node
involvement (N1) in our multivariable analyses, Hispanic
patients still had more report of recurrence compared with
non-Hispanics. Thus, although Hispanic patients likely pres-
ent with advanced disease, other reasons may also account for
more recurrence in these patients, which could be related to
molecular characteristics of their cancer, more surveillance
for recurrence, or disparities in use of suppressive doses of
thyroid hormone. These findings indicate a potential need for
future studies to better understand the intersection between
ethnicity, disease severity, treatment, and surveillance.

Our study reveals worse patient-reported quality of life as
it relates to both physical and mental health in patients with
reported persistent thyroid cancer compared with the general
population. Patients with persistent disease tend to have
higher tumor burden and more advanced-stage disease (25).
In addition to impaired quality of life resulting from in-
creased morbidity due to more advanced underlying disease,
treatment-related complications may play a role as these
patients are more likely to receive more aggressive treat-
ments (33–35). Thyroid cancer-specific worry about pro-
gression of disease and the impact on social functioning may
also be contributing factors. Recent studies focusing on the
evaluation of quality of life for thyroid cancer survivors
have demonstrated that overall self-reported quality of life in
thyroid cancer patients is similar, or worse, to that of other
cancers with poorer prognoses (36,37). Our study is unique in
that it provides further details regarding quality of life ac-
cording to patient-reported disease status.

Strengths of this study include the inclusion of a large,
diverse population-based cohort of patients with DTC pro-
viding unique patient-reported data on disease status and
quality of life (n = 2454), a high participation rate, and link-
age of survey data to SEER data, which include details
on tumor characteristics. In addition, since recurrence data
are not readily available in large cancer registries and single
institution studies are prone to selection bias, this study
provides an important method for studying persistent and
recurrent disease (38).

This study also has some limitations. As patients were
surveyed two to four years following diagnosis, recall bias is
a possibility as report of recurrent or persistent disease is
based on patient report and recurrence may have occurred
anytime in the prior two to four years. Despite this potential
limitation, prior studies have shown that cancer patient self-
reporting is reliable and feasible as the emotionally charged
nature of a cancer diagnosis increases the validity of recall
about the experience (39–44). Another study limitation is that
even though the PROMIS questionnaire provides an efficient,

reliable, and valid assessment of adult overall health and
allows for comparison to the general population and other
disease states, it may not capture all effects of thyroid cancer
and its treatments on quality of life, as many of these can
be very specific (e.g., voice impairment, fatigue) (45).

Additionally, there is a potential for subjective differences
in how providers explain and patients interpret the difference
between persistence and recurrence. Also, even though we
recognize that specific histological subtypes may play a role
in recurrent and persistent disease, we were not able to con-
duct analyses with histology as a covariate due to relatively
low event rates and the small sample size of certain histology
subgroups. Finally, patients included in this study lived in
two geographic regions and may not be representative of the
general population. However, these two SEER regions were
carefully selected regions to provide population-level as-
sessments of cancer care.

Our findings place us a step closer to understanding the
implications of patient-reported persistent and recurrent
thyroid cancer. As shown by our findings, recurrent and
persistent disease are similar in the fact that advanced dis-
eases, as characterized by tumor size and lymph node status,
are associated with both reported persistent and recurrent
disease. However, Hispanic ethnicity is a risk factor for re-
porting recurrence, which may suggest potential disparities.
Additionally, quality of life is impacted more in patients with
persistent disease, likely related to greater disease burden.

As the inherent biology of the tumors that may underline
tumor burden is not modifiable, perioperative management is
critical to achieve favorable outcomes in these patients. Since
risk for persistent and recurrent thyroid cancer is expected to
be higher in patients with more aggressive and advanced
tumors, physicians should consider referral to high-volume
surgeons in patients with more advanced disease, ensure
adequate and high-quality operative procedures at initial re-
section, and safeguard efforts to standardize care among
those with Hispanic ethnicity to improve health-related quality
of life.

In conclusion, our study suggests that patient report of
persistent and recurrent thyroid cancer is a reasonable out-
come measure, and patients with reported persistent disease
exhibit worse quality of life compared with the general
population. Efforts should be made to ensure that patients
receive optimal initial therapy, avoid unnecessary compli-
cations and side effects, undergo appropriate long-term
follow-up, and are offered support services when needed.
Understanding the impact of patient-reported persistent
and recurrent thyroid cancer on thyroid cancer survivors’
lives will help personalize treatment and follow-up in these
patients.
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Appendix A1

Appendix A1

E1. Which of the following best describes your thyroid cancer?
, My cancer was gone after initial treatment.
, My cancer was never gone after initial treatment. I have persistent disease.
, My cancer was gone but then it came back (recurrence).

[E4 was answered by those who indicated in question E1 that their cancer had come back (recurrence)].

E4. How did you find out that your cancer came back or that you had cancer recurrence?

Please mark ALL that apply.
, My doctor said that an imaging test (such as ultrasound, CT, or PET) showed that my cancer came back
, My doctor said that laboratory work, such as an elevated thyroglobulin, showed that my cancer came back
, I had a biopsy and it showed that my cancer came back
, I had surgery and the surgical pathology showed that my cancer came back

E5. Where was the recurrence found?

Please mark ALL that apply.
, Neck , Lungs
, Bone , Brain
, Liver , Other (please specify)_________________

Quality of Life

In general. Excellent Very good Good Fair Poor

H1. Would you say your health is......
H2. Would you say your quality of life is...
H3. How would you rate your physical health?

H4. How would you rate your mental health, including your mood and
your ability to think?.............................

In general. Excellent Very good Good Fair Poor
H5. How would you rate your satisfaction with your social activities and

relationships?

Excellent Very good Good Fair Poor

H6. In general, please rate how well you carry out your usual social
activities and roles. (This includes activities at home, at work and in
your community, and responsibilities as a parent, child, spouse,
employee, friend, etc.)

Completely Mostly Moderately
A

little
Not at

all

H7. To what extent are you able to carry out your everyday physical
activities such as walking, climbing stairs, carrying groceries, or
moving a chair?

Never Rarely Sometimes Often Always

H8. In the past 7 days, how often have you been bothered by emotional
problems such as feeling anxious, depressed, or irritable?

None Mild Moderate Severe Very severe

H9. How would you rate your fatigue on average?

No
pain

Worst
imaginable

pain

H10. How would you rate your pain on average?
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