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Abstract
Purpose Patient-reported outcomes are important in the surgical decision-making process for low-risk, differentiated thyroid 
cancer. Current study aimed to assess patient-reported outcomes in thyroid cancer survivors comparing total thyroidectomy 
(TT) and lobectomy (LT) using the Patient Reported Outcomes Following Initial treatment and Long term Evaluation of 
Survivorship (PROFILES) registry.
Methods European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30) 
scales, illness perception questions, Beliefs about Medicines Questionnaire (BMQ) scales and questions about thyroid sur-
gery–related medication use were compared between thyroid cancer patients who underwent TT versus LT using descriptive 
analyses.
Results In total, 58 thyroid cancer patients who underwent TT or LT were included in this study. None of the EORTC QLQ-
C30 scales or questions regarding illness perception were significantly different between the surgical groups. Patients in the 
TT group had significantly higher belief in the necessity of their medication (21.0 vs 15.4; p = 0.003) and greater concerns 
about taking their medicines (14.7 vs 11.1; p = 0.008) versus patients in the LT group.
Conclusion Concerns about post-surgical medication use specifically in the TT group may indicate that clinicians should 
consider LT in patients with low-risk, differentiated thyroid cancer when LT and TT are viable surgical options. Clinicians 
should be aware of the impact of post-surgical medication use in particular following TT and use this knowledge to align 
goals of treatment with the extent of surgery, allowing for a better-informed decision-making process.
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Introduction

Thyroid cancer incidence has been increasing globally 
since the 1970s which is largely due to an increased detec-
tion of small size, papillary thyroid cancer [1, 2], with low 
and stable mortality rates [3]. Although active surveillance 
of the tumor may be considered as a non-surgical manage-
ment option for papillary thyroid microcarcinomas (car-
cinomas smaller than 1 cm) without extrathyroidal exten-
sion or lymph node metastasis according to the American 
Thyroid Association (ATA) guidelines [4], most patients 
still choose to have their cancer surgically removed [5]. 
The initially recommended procedure for papillary thyroid 
microcarcinomas is lobectomy (LT), which is the removal 
of the lobe containing the cancer [4]. While previous 
guidelines endorsed TT as initial treatment for almost all 
thyroid cancers > 1 cm independent of presence of metas-
tasis, the most recent ATA guidelines state that the initial 
procedure can be either LT or total thyroidectomy (TT), 
which is the removal of the complete thyroid gland for 
thyroid cancer measuring between 1 and 4 cm [4].

A recent meta-analysis demonstrated excellent, long-
term recurrence free survival following both TT and LT 
in patients with papillary thyroid microcarcinoma [6]. A 
systematic review comparing LT and TT in patients with 
thyroid cancer measuring between 1 and 4 cm also showed 
comparable oncological outcomes, including survival and 
tumor recurrence [7]. Although both surgical procedures 
are recommended in the current ATA guidelines and yield 
comparable long-term outcomes, most patients diagnosed 
with small-size (< 2 cm), localized papillary thyroid can-
cer in the USA currently undergo TT [8], even though LT 
is a less invasive surgery with potentially lower risk of 
post-operative complications [9]. Furthermore, although 
the rate of hypothyroidism after lobectomy ranges from 
24 to 47%, risk of life-long thyroid hormone replacement 
therapy following lobectomy is lower compared to total 
thyroidectomy [10].

As differentiated thyroid cancer has a very good prog-
nosis and similar survival rates have been found when 
comparing LT and TT after adjusting for complexity and 
severity of the cancer [11–13], quality of life and patient-
reported outcomes following surgery may additionally 
guide the decision-making process about extent of sur-
gery. It has been shown that fear of cancer recurrence still 
exists in almost half of the thyroid cancer survivors, even 
15 years after their treatment, negatively affecting their 
quality of life [14]. There are currently a limited number 
of studies reporting contradictory results on quality of life 
and patient-reported outcomes in thyroid cancer survivors. 
A decrease in quality of life with significantly worse physi-
cal, cognitive, and social functioning was found in thyroid 

cancer survivors compared to the general population [15, 
16] with greater impact on younger compared to older thy-
roid cancer survivors [16], even after long-term follow-up 
[17]. On the contrary, another study on long-term health-
related quality of life showed comparable results in dif-
ferentiated thyroid cancer survivors compared to the gen-
eral population [18]. Studies comparing quality of life or 
patient-reported outcomes following TT and LT in thyroid 
cancer survivors are currently lacking despite their great 
importance in the current debate on extent of surgery for 
differentiated, low-risk thyroid cancer.

To address this knowledge gap, we compared patient-
reported outcomes in thyroid cancer survivors who under-
went TT or LT using the Patient Reported Outcomes Fol-
lowing Initial treatment and Long term Evaluation of 
Survivorship (PROFILES) registry data.

Material and methods

Data source and study population

We used data of a thyroid cancer study that was collected 
within the PROFILES registry, a Dutch database for the 
study of the physical and psychosocial impact of cancer and 
its treatment [19]. Data was collected in the southern part 
of the Netherlands among all thyroid cancer patients regis-
tered in the Eindhoven Cancer Registry. This registry covers 
an area of 2.4 million inhabitants, 10 different hospitals, 
and 2 large radiotherapy institutions and compiles data on 
all newly diagnosed cancer patients, including information 
on initial treatment. Patients diagnosed with thyroid can-
cer between 1990 and 2008 were selected from the cancer 
registry for a thyroid cancer survey (n = 568). Patients were 
excluded if they (1) were cognitively impaired; (2) were too 
ill to fill out a questionnaire, which was judged by their 
treating physician prior to sending out the questionnaires; 
(3) had an unverifiable address; (4) died before they could 
be surveyed; or (5) if their hospital refrained from study 
participation. A total of 355 thyroid cancer survivors were 
invited to participate, of whom 303 returned a completed 
questionnaire. All data retrieved from the returned (online 
and paper-and-pencil) questionnaires was collected within 
the PROFILES registry in November 2010. Details of the 
data collection methods and a flowchart of the data collec-
tion process were previously published [17].

For this analysis, only patients with differentiated (pap-
illary or follicular) thyroid cancer (n = 284), who received 
either TT or LT without additional treatment, were included 
(n = 58; 34 with LT and 24 with TT). The certified Medi-
cal Ethics Committee of the Maxima Medical Centre, the 
Netherlands, approved initial data collection for the PRO-
FILES registry. As the PROFILES data is currently freely 
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available in a de-identified manner for research purposes 
(www. profi lesre gistry. nl), the Icahn School of Medicine at 
Mount Sinai’s Institutional Review Board considered the 
current study exempt.

Study measures

Sociodemographic information (age at diagnosis, sex) and 
clinical characteristics (body mass index (BMI), histology, 
tumor stage) were routinely collected by the cancer regis-
try. Information on marital status, education level, employ-
ment status, and smoking was assessed using the PROFILES 
questionnaire. Statistics Netherlands developed an indicator 
of socioeconomic status for each postal code (on average, 
17 households) based on aggregated individual fiscal data 
on the economic value of the home and household income. 
Socioeconomic status was determined by linking this infor-
mation with the postal codes of patients in the cancer regis-
try at the time of diagnosis. The self-reported Comorbidity 
Questionnaire was used to categorize comorbidities at the 
time of the survey [19].

Patient‑reported outcomes

Health‑related quality of life

Health-related quality of life (HRQoL) was measured using 
the Dutch version of the European Organization for Research 
and Treatment of Cancer Quality of Life Questionnaire-Core 
30 questions (EORTC QLQ-C30), which was developed for 
cancer in general and has good reliability estimates between 
0.71 and 0.92 for functioning scales and 0.38 and 0.89 for 
symptom scales [20]. This 30-item questionnaire contains 
a global health scale, five functional scales (physical, role, 
emotional, cognitive, and social), eight symptom scales 
(fatigue, nausea, pain, dyspnea, insomnia, appetite, consti-
pation, diarrhea), and a financial scale. Patients were asked 
to answer the questions with regards to the previous week, 
and each scale was scored on a four-point response scale, 
ranging from “not at all” (= 1) to “very much” (= 4), except 
for the global health scale which was scored on a seven-point 
scale, ranging from “very poor” (= 1) to “excellent” (= 7). 
All single item measures and scales were linear transformed 
to a 0–100 scale; higher score on the scales indicates bet-
ter functioning, except for the symptom scales for which a 
higher score is indicative of more complaints [17, 20].

Illness perception

Illness perceptions were assessed using questions from the 
Dutch version of the Brief Illness Perception Questionnaire 
(B-IPQ), which uses a single-item scale approach to assess 
perceptions on a continuous linear 0–10 point scale [21]. 

Patient’s illness perceptions were evaluated using four different 
statements with corresponding ten-point scales: “How much 
does your illness affect your life?” (scale from “no affect at all” 
to “severely affects my life”); “How much do you experience 
symptoms from your illness?” (scale from “no symptoms at 
all” to “many severe symptoms”); “How concerned are you 
about your illness?” (scale from “not concerned at all” to 
“extremely concerned”); “How much does your illeness affect 
you emotionally?” (scale from “not at all emotionally affected” 
to “extremely emotionally affected”).

Beliefs about medicines

Patients’ beliefs about medication prescribed after their pri-
mary thyroid cancer treatment were evaluated using the Beliefs 
about Medicines Questionnaire (BMQ). [22] The BMQ-spe-
cific consists of two 5-item subscales (“necessity” and “con-
cern”), which assess the patients’ beliefs about the necessity of 
their medicines (e.g. “My life would be impossible without my 
medicines”) and their concerns about potential negative con-
sequences of their medicines (e.g. “Having to take medicines 
worries me”). The answers to those 10 statements are scored 
on a five-point response scale, ranging from “strongly disa-
gree” to “strongly agree.” Although no changes were made to 
this validated questionnaire, which does not specifically refer 
to thyroid cancer, it was explained to patients that these state-
ments were about the new mediation prescribed following their 
thyroid cancer diagnosis.

Statistical analysis

Sociodemographic and clinical characteristics were compared 
between the TT and the LT group using χ2-tests or Fisher’s 
exact tests when the expected cell counts were < 5. Age was 
dichotomized into age ≤ 40 years and age > 40 years because 
of small sample size.

The mean value of each scale of the EORTC-QLQ-C30 was 
compared between the TT and LT group using the Wilcoxon 
rank-sum test. The mean values of the BMQ-specific necessity 
and concern subscales and the individual statements were also 
compared between the TT and LT group using the Wilcoxon 
rank-sum test. The means of the four items about patients’ disease 
perception were compared using the same analytic approach.

All statistical analyses were performed using SAS software, 
v9.4 (SAS Institute, Cary NC).

Results

Baseline characteristics

Fifty-eight patients were included: 34 LT and 24 TT 
patients. TT patients tended to be older at diagnosis (79% 
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vs. 52% > 40 years; p = 0.094). In both groups, most patients 
were female (79% in the TT group and 85% in the LT group; 
p = 0.726). There was no significant difference in the number 
of comorbidities, smoking status, or BMI between the two 
surgery groups. Most patients had papillary thyroid cancer: 
92% and 79% in the TT and LT groups, respectively; p = 0.282. 
TT patients were significantly less likely to have stage I thyroid 
cancer than the LT group (52% vs. 85%; p = 0.006) (Table 1).

Patient‑reported outcomes

Health‑related quality of life

None of the 15 EORTC-QLQ scales were significantly differ-
ent between the LT and TT groups (Table 2).

Illness perception

Patients’ perceptions of disease were not significantly different 
between the LT and the TT groups (Supplementary Table 1).

Beliefs about medicines

Patients in the TT group scored significantly higher on the 
BMQ-specific (necessity) scale (21.0 vs 15.4; p = 0.003) and 
the BMQ-specific (concern) scale (14.7 vs 11.1; p = 0.008), 
compared to patients in the LT group. Further, patients in the 
TT group were significantly more likely to agree or strongly 
agree with the following proposed statements about medica-
tion use: “my health, at present, depends on my medicines” 
(p = 0.004), “having to take my medicine worries me” 
(p = 0.029), “my life would be impossible without my medi-
cines” (p = 0.033), “without my medicine I would become very 
ill” (p = 0.003), and “my medicines protect me from becoming 
worse” (p = 0.046) as compared to the LT group. Although not 
significantly different, patients in the TT group also tended 
to more frequently believe that their medicines disrupt their 
life (p = 0.055) compared to patients in the LT group (Fig. 1) 
(Table 3).

Discussion

Certain localized low-risk thyroid cancers call for a multi-
faceted clinical decision on the extent of surgery. Indeed, 
some cancers require removal of the entire thyroid, as the 
malignant risk is too high for partial removal. However, for 
a subset of thyroid carcinomas, both TT and LT are consid-
ered viable treatment options in current guidelines, which 
is largely based on equal outcomes in survival [4]. Another 
important factor influencing the decision about the extent of 
surgery is the risk of post-operative complications, which 
is reported to be higher following TT compared to LT [23]. 

Table 1  Demographics of the study population (n = 58)

BMI body mass index
*  Divorced/ Separated/ Widowed/ Never married or cohabited
†  Low = primary; Middle = secondary/ vocational; High = post-sec-
ondary vocational/ tertiary
‡  missing one patient
§  includes heart conditions, stroke, high blood pressure, asthma, 
chronic bronchitis, chronic obstructive pulmonary disease, diabetes, 
stomach and duodenal ulcer, kidney disease, liver disease, anemia or 
other blood conditions, depression, arthritis, chronic back pain, rheu-
matism

Lobectomy (n = 34) Total thyroidec-
tomy (n = 24)

p value

n (%) n (%)
Age at diagnosis 0.094

 ≤ 40 years 15 (44.1) 5 (20.8)
 > 40 years 19 (51.9) 19 (79.2)

Sex 0.726
Male 5 (14.7) 5 (20.8)
Female 29 (85.3) 19 (79.2)

Marital status 1.000
Married/cohabiting 28 (82.4) 19 (79.2)
Single* 6 (17.6) 5 (20.8)

Education level† 0.056
Lower education 3 (8.8) 6 (26.1)
Middle education 16 (47.1) 13 (56.5)
High education 15 (44.1) 4 (17.4)

Employment status‡ 0.337
Employed 18 (54.6) 10 (41.7)
Unemployed 15 (45.4) 14 (58.3)

Socioeconomic status 0.145
Low 4 (11.8) 7 (29.2)
Medium 13 (38.2) 11 (45.8)
High 16 (47.1) 6 (25.0)
Living in care institu-

tions
1 (2.9) 0 (0)

Time since diagnosis 0.563
 ≤ 10 years 21 (61.8) 13 (54.2)
 > 10 years 13 (38.2) 11 (45.8)

Comorbidity count§ 0.539
0 7 (20.6) 8 (33.3)
1 11 (32.3) 6 (25.0)
 ≥ 2 16 (47.1) 10 (41.7)

Smoking 0.684
Never smoker 16 (47.1) 10 (41.7)
Former/current smoker 18 (52.9) 14 (58.3)

BMI‡ 0.705
 < 25 18 (52.9) 11 (47.8)
 ≥ 25 16 (47.1) 12 (52.2)

Histology 0.282
Papillary 27 (79.4) 22 (91.7)
Follicular 7 (20.6) 2 (8.3)

Stage‡ 0.006
I 29 (85.3) 12 (52.2)
 > I 5 (14.7) 11 (47.8)
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Welch and Doherty argued that patients with small papillary 
thyroid cancers are receiving TT far too often [8]. Given the 
negligible survival differences regardless of cancer recur-
rence rates, they contended that the risk of voice damage 
and endocrine dysfunction with TT much outweigh the risk 
of recurrence in LT [8]. Besides survival and post-opera-
tive complications, patient-reported outcomes are another 
important contributor to the decision on extent of surgery. 
When comparing TT and LT in patients with benign goiter, 
no difference was found in HRQoL following surgery [24]. 
Similar to our results, a recent study found no difference 
in long-term QoL using the EORTC QLQ-C30 in low-risk 
differentiated thyroid cancer patients who underwent TT 
compared to patients who underwent LT. This question-
naire is not developed to investigate thyroid cancer–specific 
HRQoL and therefore does not capture thyroid cancer–spe-
cific HRQoL issues. Although they did find increased worry 
about recurrence in patients who underwent LT, they did 
not explore the patient’s feelings about their medication 
use [25]. Another study found that, at a median follow-up 
of 23.1 months, TT patients were 1.5 times more likely to 
report an HRQOL issue than LT patients [26]. Despite this 
study’s small sample size, we found that patients in the TT 
group believed that their life is impacted more by medication 
prescribed following their cancer surgery than patients in the 
LT group. TT patients believed that their health depends on 
their medication, their life would be impossible without their 
medication, and they would become very ill were it not for 
their medication. Although TT patients do not worry about 
long-term effects of their medicines, they do tend to believe 
that their health in the future depends on their medication, to 

Table 2  EORTC-QLQ-C30 scores* in lobectomy versus total thy-
roidectomy group

EORTC-QLQ-C30 European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire-Core 30; SE standard 
error
* A higher score on the functioning scales indicates better function-
ing, a higher score on the symptoms scales is indicative of more com-
plaints

Lobectomy (n = 34)
Mean (SE)

Total thy-
roidectomy 
(n = 24)
Mean (SE)

p-value

Global health 79.0 (3.1) 77.1 (5.6) 0.616
Physical functioning 88.6 (2.4) 81.8 (4.2) 0.291
Role functioning 88.4 (3.2) 79.5 (5.5) 0.200
Emotional function-

ing
85.4 (3.1) 79.5 (4.8) 0.419

Cognitive function-
ing

84.3 (4.3) 87.9 (3.8) 0.931

Social functioning 93.4 (2.6) 80.3 (6.7) 0.139
Fatigue 24.2 (3.9) 27.8 (6.4) 0.956
Nausea/vomiting 6.1 (2.7) 7.2 (2.5) 0.289
Pain 10.6 (3.4) 18.2 (6.5) 0.499
Dyspnea 12.1 (3.8) 21.2 (5.6) 0.130
Insomnia 13.1 (3.8) 22.7 (7.4) 0.441
Appetite 9.1 (3.6) 8.3 (4.1) 0.894
Constipation 6.1 (2.3) 11.6 (5.4) 0.649
Diarrhea 10.1 (4.0) 7.2 (3.6) 0.719
Financial problems 2.0 (1.4) 13.6 (6.5) 0.137

Fig. 1  Patient’s beliefs about medication use in total thyroidectomy (TT) versus lobectomy (LT) group using Beliefs Medicines Questionnaire 
(BMQ)- specific statements
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be more worried about taking their medicines, and to report 
unpleasant side effects compared to LT patients. This is an 
important outcome to consider when a physician discusses 
treatment options with a patient diagnosed with a low-risk 
thyroid cancer to optimize shared decision-making. Moreo-
ver, our results indicate that beliefs about long-term medica-
tion use should be a topic of future studies in larger study 
populations as this has not been studied to date.

This study has several limitations. The number of patients 
identified in this study who underwent LT or TT and were 
therefore eligible to be included in our study was small. 
Second, the PROFILES database collected patient-reported 
outcomes at one point in time, and it cannot be determined if 
study participation was affected by the presence or absence 
of symptoms/QoL-related issues at time of enrollment. Fur-
thermore, because the cancer registry only collects infor-
mation on the primary management plan, it is unknown if 
patients needed additional treatment for their thyroid cancer 
at a later point in time. We however assume this number to 
be very low because the 5-year recurrence free survival fol-
lowing both TT and LT is over 95% [6]. Furthermore, the 
impact of potential survivorship bias is negligible because 
(1) the prognosis of differentiated thyroid cancer is excellent 
and (2) the patients included in our analysis filled out the 
HRQoL questionnaire between 2 and 4 years following their 
thyroid cancer surgery (mean: 3.2 years). Although survivor-
ship bias might have occurred, we assume this is negligible 
because of the excellent prognosis of differentiated thyroid 
cancer. Lastly, the data were collected in the Netherlands so 
the results might therefore not be generalizable to patient 
populations in other countries. The Netherlands for instance 
has a government-regulated health insurance system, which 
may affect choices in thyroid cancer management. Repeating 

a similar study within a country with a different health insur-
ance system, for instance the USA, may reveal other vari-
ables of interest to consider, including added stress due to 
financial concerns.

Increased knowledge of patient-reported outcomes may 
better inform the shared decision between patients and phy-
sicians. Our results regarding concerns about post-surgical 
medication use specifically in the TT group, alongside worse 
post-operative complications and negligible survival dif-
ferences between TT and LT, may indicate that clinicians 
should more seriously consider LT in patients with low-risk, 
differentiated thyroid cancer for whom both LT and TT are 
viable surgical option. Moreover, these results will enhance 
physician and patient knowledge to align goals of treatment 
with the extent of surgery to allow for a better-informed 
decision-making process.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00520- 021- 06355-x.
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