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Abstract

Objective: Earlier cross-sectional studies showed that patients with differentiated thyroid cancer (DTC) have a 
significant reduction of quality of life (QoL) compared to controls. However, recent longitudinal studies showed mixed 
results and had relative short follow-up or lacked knowledge about QoL before initial surgery. Therefore, we initiated a 
longitudinal study to assess changes of QoL in patients undergoing treatment for DTC.
Methods: We prospectively included patients, aged 18–80 years, who were treated for DTC at a Dutch university 
hospital. Using questionnaires, QoL was assessed before surgery, just before radioiodine (RAI) therapy, and regularly 
during follow-up. Repeated measurement analysis was used to assess changes of QoL over time, and we explored the 
influence of different characteristics on QoL.
Results: Longitudinal QoL assessments were available in 185 patients (mean age 47 years; 71% women). All patients 
were treated according to the Dutch guidelines with total thyroidectomy followed by RAI (83% after thyroid hormone 
withdrawal). Median time between baseline and final questionnaire was 31 months, and patients completed a median 
of three questionnaires. QoL at baseline was lower than that in the general population, developed non-linear over 
time, was lowest around RAI therapy, and recovered over time. Females, younger patients, and patients with persistent 
hypoparathyroidism had lower QoL scores.
Conclusions: In a population of DTC patients, QoL before initial therapy is already lower than that in the general 
population. Thereafter, QoL develops non-linearly over time in general, with the lowest QoL around RAI therapy, while 
2 to 3 years later, it approximates baseline values.

Introduction

The worldwide incidence of differentiated thyroid cancer 
(DTC) has been steadily increasing over the last two 
decades (1, 2). As patients with DTC have a relatively 
good prognosis in general (3, 4, 5), treating these patients 
is a trade-off between gaining survival on one hand, 
and preserving quality of life (QoL) on the other hand. 
Therefore, a less aggressive therapeutic approach is 
suggested for selected populations (6, 7).

There are numerous questionnaires to measure QoL 
in patients with thyroid cancer, and the most commonly 

used to assess general QoL is the Short-Form-36 (SF-36) 
(8, 9). Besides, thyroid-specific QoL can be assessed using 
the thyroid-specific patient-reported outcome measure 
(ThyPRO) questionnaire, which was earlier validated  
and subsequently used in patients with thyroid  
diseases (10, 11, 12).

Several cross-sectional studies showed a decreased 
QoL in different domains in thyroid cancer survivors 
compared to the general population (12, 13, 14, 15, 
16, 17). Additionally, their QoL is at the same level as 
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in patients with other cancers with worse prognosis 
and is even worse than in breast cancer survivors (18). 
Main drawback of the aforementioned cross-sectional 
studies is that no conclusions can be drawn about QoL 
evolution over time. Therefore, more recently several 
longitudinal studies were conducted (16, 17, 19, 20, 21). 
Their results were mixed as some showed increasing QoL 
(16, 20), and others showed decreasing QoL over time 
(17, 19). However, these longitudinal studies had one or 
more limitations such as relative short follow-up with a 
maximum of 2 years (19, 20, 21) or lack of knowledge 
about QoL before initial surgery (16, 20). The aim of our 
study, lacking the above-mentioned limitations, was 
therefore to investigate long-term longitudinal changes 
of quality of life in patients undergoing treatment for 
differentiated thyroid cancer.

Subjects and methods

Study population

We aimed to include all patients, aged 18–80 years, who 
were treated for DTC at the Erasmus Medical Center, 
Rotterdam, The Netherlands. Inclusion period was from 
January 2013 until December 2017, and patients were 
followed for at least 1 year. All included patients had 
tumors ≥1 cm and were treated in line with the current 
Dutch guideline with a total thyroidectomy followed by 
RAI therapy (22). Further, included patients understood 
Dutch language and did not have any other active 
malignancy or an active inflammatory disease.

We recorded demographic, disease, and treatment 
characteristics. Demographical variables included age at 
diagnosis and gender. Disease characteristics included 
disease type, AJCC/TNM-stage (8th edition), and ATA Risk 
Stratification category (2015). Data regarding treatment 
consisted of extent of surgery, method of RAI preparation, 
number of RAI therapies, and cumulative RAI dose. 
RAI therapy was given either after 3–4 weeks of thyroid 
hormone withdrawal or after two subsequent injections 
with recombinant human TSH (rhTSH). Further, incidence 
of recurrent nerve paralysis and hypoparathyroidism  
was recorded.

At baseline, that is, before surgery, just before RAI 
therapy, 6–9 months later, and every 1–2 years thereafter, 
patients were asked to fill in three different QoL 
questionnaires (see next section for details). Additionally, 
if a patient received more than one RAI therapy, just before 
a new therapy, and 6 to 9 months thereafter additional 

questionnaires were handed-out; thereafter, the regular 
schedule was continued.

The study was approved by the Institutional Review 
Board of the Erasmus Medical Center, and consent has 
been obtained from each patient after full explanation of 
the purpose and procedures.

Quality of life questionnaires

The ThyPRO is a thyroid-specific QoL questionnaire which 
consists of 85 questions summarized in 13 scales (10). 
Scores vary from 0 to 100 with higher scores indicating 
more thyroid-related complaints. We used the Composite, 
Tiredness, Cognitive problems, Anxiety, Depressivity, 
Social Impairment, and Daylife Impairment scores (23).

The Multidimensional Fatigue Index-20 (MFI-20) is a 
20-item self-report instrument designed to assess fatigue 
(24). Scores vary from 0 to 20 with higher scores indicating 
more fatigue. We used the General, Physical and Mental 
Fatigue scores.

The RAND-36 item health survey (RAND-36) is the 
validated Dutch version of the SF-36 (8, 9, 25). It is a 
generic questionnaire aimed at overall health-related QoL 
during the previous 30 days. It consists of nine subscales 
and two summary scales. Scores vary from 0 to 100 with 
higher scores associated with better QoL. We used the 
General Health, General Mental Health, Vitality, Physical 
functioning and Social functioning scores.

Statistical analysis

For continuous variables we calculated means and 
standard deviations (S.D.) or in case of a non-normal 
distribution, medians with interquartile ranges (IQR). For 
categorical variables, absolute numbers with percentages 
were recorded. In order to assess the changes of QoL over 
time while accounting for the correlation between the 
repeated measurements of each patient, we used marginal 
models; the appropriate random-effects structure that 
best fitted the data was selected. If needed, appropriate 
transformation of the QoL scores was applied to obtain 
a normal distribution. Further, using a marginal model 
allows QoL questionnaires to be collected without 
predefined time points and therewith strengthens the 
model creation and analysis. Additionally, this model 
enabled us to determine QoL at each moment in time. 
Our main analysis assessed changes in QoL over time. 
Further, additional analyses were performed to explore 
the effect of different factors on QoL over time; these 
factors were age (<50 years vs ≥50 years), sex, presence 
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of permanent hypoparathyroidism, presence of recurrent 
nerve paralysis, ATA Risk Stratification category (low vs 
intermediate/high) or number of RAI therapies (single vs 
multiple). In general, P values below 0.05 were considered 
significant. The age cut-off of 50 years was based on the 
age distribution of the population. The possibility of 
effect modification was studied using a two-step strategy. 
Firstly, a screening P value cut-off for interaction of <0.10 
was used, because the statistical power to identify an 
interaction term is less than that for normal covariates. 
Secondly, to make sure that we do not identify irrelevant 
modification, we subsequently performed stratified 
analyses to replicate and quantify the effect modification 
so that we can interpret whether the differences are of 
(clinical) relevance. All analyses were performed using 
either SPSS Statistics for Windows (version 24.0) or  
R statistical software (version 3.4.1).

Results

Population characteristics

During the study period, a total of 238 patients were 
eligible for the study of which 18 patients were not 
included because they either did not want to participate 
(n = 9) or were missed at inclusion (n = 9). Further, 35 
patients completed less than two questionnaires and 
were subsequently removed from the analyses (see 
Supplementary Table 1 for their characteristics, see section 
on supplementary data given at the end of this article). 
Therefore, the analyses presented here were performed in 
the remaining 185 patients.

Table 1 lists the characteristics of the study 
population. Mean age was 47.0 years, and 131 (71%) 
were women. Papillary thyroid carcinoma was present in 
162 (88%) patients, and the remaining 23 patients (12%) 
had follicular thyroid carcinoma. Patients were almost 
equally distributed over the three ATA Risk categories. 
Total thyroidectomy was performed in all patients, and 
neck dissection in 70 (38%) of them (central in 23 (12%), 
lateral in one (1%), and both in 46 (25%)). All patients 
underwent RAI therapy, of which 142 (77%) received one 
therapy, while the others received two or more therapies. 
The majority (83%) of the patients received their first RAI 
therapy after thyroid hormone withdrawal. Thirty-one 
patients (17%) developed permanent hypoparathyroidism, 
while 17 patients (9%) had a recurrent nerve paralysis at 
end of follow-up. Additionally, we found a significant 
correlation between permanent hypoparathyroidism 

and neck dissection (P value <0.001); it is known 
that a neck dissection is a risk factor for permanent 
hypoparathyroidism (6). Median time between surgery 
and completing the final questionnaire was 31 months, 
and during follow-up, patients completed a median of 
three questionnaires.

Quality of Life

QoL at baseline and during follow-up for the different 
QoL scores is listed in Table 2. Further, we also compared 
our baseline QoL with reference values obtained from 
literature (13, 25, 26). QoL at baseline in patients was 
lower than that in the general population for all scores, 
except for the ThyPRO Cognitive Problems score.

The ThyPRO Composite, Tiredness, Cognitive 
Problems and Impaired Daylife scores showed a significant 

Table 1 Characteristics of the study population. Values are 
presented as means (± s.d.), medians (25–75 IQR) or as n (%).

 Total population 
(n = 185)

Age at diagnosis (years) 47.0 ± 15.7
Women 131 (71%)
Disease type
 Papillary thyroid cancer 162 (88%)
 Follicular thyroid cancer 23 (12%)
ATA Risk Stratification System (2015)
 Low risk 72 (39%)
 Intermediate risk 55 (30%)
 High risk 58 (31%)
AJCC/TNM Staging system (8th edition)
 Stage I 138 (75%)
 Stage II 35 (19%)
 Stage III 9 (5%)
 Stage IV 3 (2%)
Surgery (TT) 185 (100%)
Neck dissection 70 (38%)
 Central 23 (12%)
 Lateral 1 (1%)
 Both 46 (25%)
RAI treatment 185 (100%)
 Once 142 (77%)
 Twice 33 (18%)
 ≥3 10 (5%)
 Withdrawal at first therapy 154 (83%)
 First dose (mCi) 143 (48–147)
 Admission duration first therapy (days) 3 (2–3)
 Cumulative dose (mCi) 145 (49–151)
Hypoparathyroidism
 Transient 37 (20%)
 Permanent 31 (17%)
Recurrent nerve paralysis 17 (9%)
Number of questionnaires per patient 3 (2–4)
Follow-up (months) 31 (17–49)

mCi, milliCurie; RAI; radioactive iodine; TT, total thyroidectomy.
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non-linear development over time (Fig. 1). QoL was the 
lowest immediately after RAI therapy, and subsequently 
increased again toward baseline levels in the following 
years. Patients had significant more Cognitive Problems 
at end of follow-up compared to baseline, although the 
end of follow-up score was similar to the value of the 
general population. Further, anxiety was high at baseline, 
and thereafter decreased with a short temporal increase 
around 1 year, and it was significantly lower after 24 and 
48 months (P < 0.001 compared to baseline). Depressivity 
and social Impairment complaints decreased almost 
linearly over time.

All three MFI-20 scores also showed a significant 
non-linear development over time (Fig. 2), with the 
lowest QoL short after RAI therapy. QoL four years  
later was not significantly different compared to 
baseline level.

The RAND-36 Vitality, and both the Physical and 
Social functioning scores also showed a significant non-
linear development over time (Fig. 3). Again, QoL is 
the lowest short after RAI therapy, and subsequently, 
increased in such a way that QoL after 2 to 3 years is 
not significantly different compared to baseline levels. 
General Mental Health increased linearly over time, 
and it was significantly better after 48 months than at 
baseline (P = 0.039). General Health Perception showed a 
slight decrease over time, but after 48 months it was not 
significantly lower than at baseline.

Influencing factors

Age, gender, persistent hypoparathyroidism and recurrent 
nerve paralysis affect several QoL scores in a way that older 
male patients without persistent hypoparathyroidism or 
without recurrent nerve paralysis had the best QoL (Table 
3 and Supplementaty Table 2). Additionally, the number 
of RAI therapies significantly altered QoL development 
over time for the MFI-20 Mental and General fatigue, and 
for the ThyPRO Tiredness and Impaired Daylife scores, 
while gender significantly influenced this for the RAND-
36 Physical function, and the ThyPRO Cognitive Problems 
and Impaired Daylife scores (Supplementary Figs 1, 2 and 
3). Age, Initial ATA Risk category, and neck dissection 
significantly influenced QoL development over time either 
in one or two QoL scores (Supplementary Figs 1, 2 and 3).

Discussion

This study shows that in patients with DTC who were 
treated with total thyroidectomy followed by RAI therapy, 
QoL in general develops non-linear over time. The lowest 
QoL was observed around RAI therapy, while afterward it 
took 2 to 3 years to return to baseline QoL levels. This is 
even despite the fact that QoL before initial therapy was 
already lower than that of the general population.

We showed a significant non-linear development of 
QoL over time in the majority of the measured QoL scales. 

Table 2 Quality of life during follow-up.

Reference populations (13, 24, 25)* Baseline† Around RAI therapy†
± 24 months†

± 48 months†

MFI-20
 General fatigue 8.1 ± 3.4 12.5 ± 0.4 14.7 ± 0.4‡ 13.2 ± 0.4 13.1 ± 0.4
 Physical fatigue 6.7 ± 2.6 11.3 ± 0.4 13.4 ± 0.4‡ 11.5 ± 0.4 11.3 ± 0.4
 Mental fatigue 6.9 ± 3.3 10.9 ± 0.4 12.3 ± 0.4‡ 11.6 ± 0.4‡ 11.3 ± 0.4
RAND-36
 Vitality 67.4 ± 19.9 56.6 ± 1.9 44.6 ± 1.8‡ 53.9 ± 1.8 54.3 ± 1.8
 General Mental 

Health
76.8 ± 18.4 66.7 ± 1.3 67.0 ± 1.3 68.2 ± 1.3 69.3 ± 1.5‡

 General Health 
Perception

72.7 ± 22.7 57.9 ± 1.4 57.8 ± 1.4 57.4 ± 1.4 56.9 ± 1.7

 Physical functioning 81.9 ± 23.2 76.3 ± 1.0 68.3 ± 1.0‡ 73.9 ± 1.0 75.5 ± 1.0
 Social functioning 86.9 ± 20.5 66.9 ± 2.8 57.0 ± 2.4‡ 70.1 ± 2.7 70.5 ± 2.8
ThyPRO
 Composite na 28.3 ± 1.7 34.2 ± 1.8‡ 26.6 ± 1.6 25.8 ± 1.6
 Tiredness 35 ± 21 40.6 ± 2.1 52.8 ± 2.0‡ 41.6 ± 2.0 42.0 ± 2.1
 Cognitive problems 14 ± 17 9.4 ± 1.1 19.4 ± 1.1‡ 14.3 ± 1.1‡ 14.4 ± 1.1‡

 Anxiety 13 ± 16 26.7 ± 1.1 15.9 ± 1.1‡ 13.6 ± 1.1‡ 12.9 ± 1.1‡

 Depressivity 21 ± 18 23.9 ± 1.1 22.0 ± 1.1 18.1 ± 1.1‡ 18.0 ± 1.1‡

 Social impairment na 6.2 ± 1.1 6.0 ± 1.1 5.3 ± 1.1 4.7 ± 1.1‡

 Impaired daylife na 10.5 ± 1.2 26.7 ± 1.1‡ 8.2 ± 1.1 7.5 ± 1.1‡

*Values are means (± s.d.) obtained from reference populations (13, 24, 25). †Values are means (± s.e.). ‡Significantly different compared to baseline.
na, not available; RAI, radioactive iodine.
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QoL was the lowest around RAI therapy, and afterward 
it took 2 to 3 years to return to baseline. This pattern of 
lowest QoL around RAI therapy, and thereafter increasing 
QoL was also shown by Gamper et al. (16). However, their 
study did not have data on QoL before surgery. Like in 
our study, at the end of follow-up, QoL was still lower 
than that in the general population. Lubitz et al. showed 
a temporary decrease of QoL after initial therapy, but 
after 6 months QoL was comparable to baseline (21); it 
must be noted that only half of their population received 
RAI therapy, and the majority of these patients received 
RAI therapy after preparation with rhTSH. Gou et al. (17) 
and Ryu et al. (19) showed a decreased QoL after initial 
therapy which thereafter increased again, but was still 
below baseline at the end of follow-up. Ryu et al. had a 

follow-up of just 12 months so nothing was known about 
QoL evolution thereafter (19), while Gou et al. followed 
during 24 months thyroid cancer patients who did not 
received RAI therapy (17). Therefore, the decreased QoL 
after initial therapy in their study may have been due to 
postsurgical complaints and thereafter possibly due to 
fear of disease/recurrence. This study indicates that our 
finding of a decreased QoL around RAI therapy might 
to some extent also be partly explained by postsurgical 
complaints. Further, Ryu et  al. showed that QoL after 
12 months is better in patients who received a total 
thyroidectomy without RAI therapy, but nothing is 
known what happens thereafter (19). In combination 
with our results this suggests that less aggressive treatment 
might be favorable for QoL in the long term. We observed 

Figure 1
Quality of life over time for the different ThyPRO scores.

Figure 2
Quality of Life over time for the different 
MFI-20 scores.
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a different development over time with respect to the 
ThyPRO Anxiety score; it was the highest before initial 
therapy, and thereafter significantly decreased with a 
short temporal increase around approximately 1 year. 
This pattern is probably due to fear of the disease itself, 
and later-on of recurrence; this same pattern was also 
shown in another study (20).

We observed that QoL before initial therapy for all 
scores was lower in patients than reference values of the 
general population obtained from literature, except the 
ThyPRO Cognitive Problems Scale (13, 25, 26). This might 
be due to the fact that patients already were aware of 
their thyroid cancer diagnosis when completing baseline 
questionnaires. Knowledge of QoL before initial treatment 
is important to differentiate between attribution to 
thyroid cancer and/or other diseases (e.g. cardiovascular) 
in patients with a decreased QoL years after diagnosis of 
the thyroid cancer. Unfortunately, it is impossible to have 
QoL scores of thyroid cancer patients before (suspicion 
of) diagnosis, so using reference values of the general 
population is second best. Lubitz et al. (21) and Ryu et al. 
(19) showed baseline QoL scores that were comparable with 
the general population, while Gou et al. (17) also showed 
a lower QoL at baseline. The persistent decreased QoL in 
our population 2 to 3 years after initial therapy, compared 
to the general population, might explain why earlier 
cross-sectional studies also found a lower QoL in thyroid 
cancer survivors compared to the general population (12, 
13, 14, 15, 16, 17). In addition, earlier studies in patients 
with benign thyroid disease showed slightly lowered QoL 
scores in most domains before surgery, while results after 
surgery were mixed varying from normalization of QoL 
toward no significant change (26, 27, 28). Therefore, it is 
possible that the decreased baseline QoL score in thyroid 
cancer patients might also be partly explained by fear of 
the upcoming therapy.

In a univariate analysis, younger age, female sex, 
and persistent hypoparathyroidism resulted in lower 

QoL. These results are in line with earlier studies  
(29, 30). Persistent hypoparathyroidism resulting in lower 
QoL might also suggest that less aggressive treatment, if 
possible, might be favorable for QoL in the long term. 
We also observed that the QoL over time trajectories for 
patients receiving one or multiple RAI therapies were not 
significantly different, except for two MFI-20 and two 
ThyPRO scores. A difference between the two groups was 
expected, but due to the fact that the multiple RAI group 
is relatively small (23%) and patients received additional 
therapies at different time points, their variations in QoL 
were probably compensated by the rest of the population 
having a ‘normal’ QoL at these time points.

Nine percent of our patients had a recurrent nerve 
paralysis at the end of follow-up. According to the 2015 
ATA Guidelines, vocal cord paresis or paralysis can be 
present in up to 8% presurgically, and up to 30% of the 
patients postsurgically (6). Next to this, 17% of our patients 
obtained permanent hypoparathyroidism (30% in the  
neck dissection, and 9% in the group without neck 
dissection). Earlier studies showed percentages of 
permanent hypoparathyroidism up to 10% (6, 31, 32, 
33). However, thyroid cancer surgery and/or central 
neck dissection are known risk factors for developing 
hypoparathyroidism (6), and as 38% of patients in our 
tertiary referral center received a neck dissection already 
at initial therapy (2/3 with both central and lateral), this 
might be the reason for the higher percentage found  
in our study.

The main strength of this study is the relative large 
number of DTC patients that, starting before initial 
therapy, were followed longitudinally. Furthermore, our 
follow-up of more than 2.5 years (in 25% of our patients 
longer than 4 years) is relatively longer than earlier 
longitudinal studies with QoL assessment before initial 
therapy. Besides, using marginal models for repeated-
measurement analysis, it is possible to create a model 
for QoL development over time, which enabled us to 

Figure 3
Quality of life over time for the different RAND-36 scores.
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determine QoL at each moment in time. Additionally, 
these models also enabled us to correct for missing QoL 
scores. A possible limitation of the study is that patients 
were recruited from a single tertiary university hospital, 
which attracts patients with more aggressive disease 
possibly leading into worsened QoL already at baseline. 
Next to this, as mentioned earlier, QoL scores before initial 
treatment are influenced by the fact that patients were 
already aware of their cancer diagnosis, which probably 
resulted into lower scores. However, it is impossible to 
know their QoL scores before (suspicion of) diagnosis. 
Also, it might be that QoL itself can contribute to the 
patient’s tendency completing questionnaires. However, 
84% of the included patients completed two or more 
questionnaires which is a decent percentage. Although 
being one of the largest prospective studies, we were 
unable to build a statistical model including all different 
studied factors to investigate a full model including all 
possible interactions between these studied factors. This is 
caused by the needed of non-linear terms in combination 
with the current sample size.

In conclusion, this study shows that in a population 
of DTC patients treated with total thyroidectomy and 
RAI therapy, QoL before initial therapy is already lower 
than that in the general population. Thereafter, QoL 

develops in general non-linear over time with the lowest 
QoL around RAI therapy, and 2 to 3 years after initial 
therapy, it is approximately the same as at baseline. 
Therefore, clinicians should be aware that it takes years 
to regain baseline QoL level after initial treatment with 
total thyroidectomy followed by RAI therapy. Herewith 
our results seem to support less aggressive treatment, but 
further longitudinal research, with follow-up of more 
than 5 years, also including patients who did not receive 
RAI therapy for DTC, is needed to know more about the 
QoL in the long term and the impact of less aggressive 
treatment on it.

Supplementary data

This is linked to the online version of the paper at https://doi.org/10.1530/

EJE-19-0550.
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Table 3 Univariate analyses of factors influencing quality of life over time.

  

Age*,†

 

Gender*,‡

 

Number of RAI 
therapies*,§ 

 

ATA risk 
category*,║

Persistent  
hypoparathyroidism*,¶

Recurrent 
nerve 

paralysis*,¶

Neck 
dissection*,¶

MFI-20
 General fatigue 0.002 <0.0001 Interaction 0.585 0.638 0.288 0.162
 Physical fatigue 0.121 <0.0001 0.469 0.502 0.155 0.791 0.484
 Mental fatigue 0.012 0.020 Interaction Interaction 0.110 0.077 Interaction
RAND-36
 Vitality 0.025 <0.001 0.705 0.505 0.257 0.379 0.169
 General Mental 

Health
0.019 0.011 0.119 0.743 0.318 0.758 0.601

 General Health 
Perception

Interaction 0.006 0.846 0.443 0.048 0.145 0.370

 Physical 
functioning

0.439 Interaction 0.359 0.508 0.003 0.147 0.813

 Social functioning 0.038 0.006 0.494 0.609 0.020 0.653 0.929
ThyPRO
 Composite 0.015 0.001 0.778 0.932 0.012 0.229 0.959
 Tiredness 0.075 <0.001 Interaction Interaction 0.034 0.971 0.227
 Cognitive 

problems
0.096 Interaction 0.756 0.707 0.258 0.551 0.751

 Anxiety 0.174 0.100 0.696 0.827 0.791 0.030 0.910
 Depressivity 0.024 0.006 0.176 0.594 0.220 0.021 0.945
 Social impairment <0.001 0.005 0.210 0.960 0.040 0.539 0.762
 Impaired daylife 0.115 Interaction Interaction 0.395 <0.001 0.964 0.287

*P values for influence on quality of life over time. †<50 years vs ≥50 years (<50 years as reference group). ‡Women vs men (women as reference group). 
§Single vs multiple RAI therapies (single as reference group). ║ATA Low vs High Risk (low as reference group). ¶Yes vs no (no as reference group). 
Significant P-values (<0.05) are presented in boldface.
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