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Purpose

While the prognosis for differentiated thyroid cancer (DTC) is favorable, the health-related quality of life (QOL) of survivors is not well understood. This study aims to investigate the factors influencing the QOL of DTC survivors.





Methods

A total of 860 DTC survivors who underwent thyroidectomy were surveyed. Participants completed the Chinese version of the Thyroid Cancer-Specific Quality of Life (THYCA-QOL) questionnaire, the European Organization for Research and Treatment of Cancer Quality of Life Core Questionnaire-C30 (EORTC QLQ-C30), and additional related questions. Multivariate regression analyses identified factors affecting survivors’ QOL.





Results

Among the survivors, 65 patients (7.6%) reported long-term postoperative complaints, including fatigue, throat discomfort, neck/shoulder stiffness, weight gain, and insomnia, among others. The average THYCA-QOL summary score was 20.29, with the highest scores in problems with scar, psychological problems, gained weight, less interest in sex, and sympathetic problems. The average EORTC QLQ-C30 summary score was 82.59, with lower scores for emotional and cognitive on the functional scales, and higher scores for fatigue and insomnia on the symptom scales. Women, BMI ≥ 28, higher T-stage (T3 + 4), permanent hypoparathyroidism, recurrence reoperation, and more postoperative complaints were associated with poorer thyroid cancer-specific QOL, while age over 45 years was associated with better QOL. Longer postoperative follow-up (>6 months) and drinking were correlated with higher QLQ-C30 summary scores, while recurrence reoperation and postoperative complaints were associated with worse QOL.





Conclusions

The QOL of DTC survivors is influenced by multiple factors, with some patients experiencing long-term complaints. Attention to the QOL and postoperative complaints in DTC survivors is essential.
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1 Introduction

Over the past two decades, the incidence of thyroid cancer has surged globally. According to Global Cancer Statistics, the annual number of thyroid cancer cases increased twelvefold between 2002 and 2020, while the mortality rate remained relatively stable (1, 2). In China, the incidence of thyroid cancer has grown at a rate of 20% annually in recent years (3). This rapid increase is largely attributed to the widespread use of neck ultrasonography, which has led to the early detection of small papillary thyroid cancers (4). Differentiated thyroid cancer (DTC) is the most common type of primary thyroid malignancy, accounting for more than 90% of all thyroid cancer cases (5). The five-year survival rate for thyroid cancer is as high as 98% (6), and although the prognosis is extremely favorable, studies have shown that the overall quality of life (QOL) of thyroid cancer survivors is similar to that of survivors of other cancers, such as colon cancer, glioma, and gynecologic cancers (7). This suggests that the effectiveness of cancer treatment should not be judged solely by prognosis.

Both thyroid cancer itself and treatment-related interventions can lead to a series of physical and psychological issues for patients, such as fear, anxiety, postoperative voice changes, numbness in the hands and feet, surgical scars, and complications following radioactive iodine therapy, all of which may affect their QOL. Given that DTC patients have nearly the same life expectancy as the general population, enhancing their postoperative QOL should be given greater attention. The 2015 ATA guidelines also emphasize that physicians should consider the long-term QOL when making treatment decisions (5). Therefore, understanding the QOL of thyroid cancer patients after surgery is of utmost importance.

Given the limited data on postoperative QOL of patients with DTC, and considering that health-related QOL reports from thyroid cancer survivors can further guide surgeons in treatment and management decisions. We used the Chinese version of the Thyroid Cancer-Specific Quality of Life (THYCA-QOL) questionnaire in conjunction with the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-C30 (EORTC QLQ-C30) to assess relevant factors affecting the QOL of Chinese DTC survivors.




2 Materials and methods



2.1 Patients and study design

This study is a single center cross-sectional survey based on the thyroid tumor patient database established at our center. The database includes demographic and clinicopathological data of patients who have undergone thyroid surgery at our center. Additionally, we set up a follow-up group chat via the WeChat application early on to actively recruit postoperative patients, facilitating effective follow-up management. The survey was conducted by dedicated researchers who distributed online questionnaires within the follow-up group, explaining the study’s purpose and guiding participants on how to complete the questionnaire. Researchers assisted in clarifying any questions for patients who had difficulty understanding them but refrained from interfering with their responses. Patients who voluntarily participated in the study completed the questionnaire survey through an online electronic link and were considered participants. The survey was conducted from September 4 to November 8, 2021. Participants who met the following criteria were included in the study (1): underwent surgery with a pathological diagnosis of DTC, (2) aged >18 years. Exclusion criteria included: (1) comorbidities with other cancers, (2) history of psychiatric disorders or cognitive dysfunction, (3) incomplete questionnaires or missing data. The study was approved by the Ethics Committee of the First Affiliated Hospital of Kunming Medical University (2017 L No. 17). All participants provided informed consent.




2.2 Data collection

Retrospective collection of participant data from the database, including gender, age at diagnosis, marital status, employment status, smoking, drinking, family history, body mass index (BMI), surgical approach, tumor pathological characteristics, tumor staging, radioiodine (RAI) treatments, reoperation due to recurrence, and thyroid function, PTH, and blood calcium levels during the month prior to completing the questionnaire. The comorbidities of the patients mainly consisted of chronic diseases, including hypertension, diabetes, asthma, coronary heart disease, and gastrointestinal ulcers. All surveyed patients underwent conventional open surgery, with varying lengths of neck incisions resulting from differences in the severity of the primary lesion and the extent of cervical lymph node dissection. The questionnaire included the following content: 1) whether long-term calcium or/and vitamin D supplementation after surgery; 2) whether accompanied by long-term discomfort or complaints after surgery; 3) QOL Questionnaire: Chinese version of THYCA-QOL and EORTC QLQ-C30. Permanent hypoparathyroidism is defined as postoperative PTH, blood calcium levels below the normal reference range, and hypocalcemia symptoms that require calcium supplements and vitamin D treatment for more than 6 months. Evaluate the disease status of survivors with biochemical incomplete response and structural incomplete response according to the 2015 ATA guidelines (5).

The THYCA-QOL consists of 7 symptom scales (neuromuscular, voice, concentration, throat/mouth, sympathetic, psychological and sensory problems) and 6 separate items (problems with scar, chills, tingling hands/feet, weight gain, headache, and interest in sex), totaling 24 items. The sexual interest question refers to the past four weeks, while all other questions refer to the past week. Each item is rated on a four-point scale: not at all, a little, quite a bit, and very much, corresponding to scores of 1, 2, 3, and 4, respectively. The THYCA-QOL summary score is represented by the average score of all items.

The EORTC QLQ-C30 consists of 5 functional scales (physical, cognitive, role, emotional, and social), 3 symptom scales (pain, fatigue, and nausea/vomiting), 6 separate items (dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties), and global health status, totaling 30 items. All questions refer to the past week. The two questions about global health status are classified on a seven-point scale, corresponding to scores ranging from 1 to 7. The remaining questions are classified on a four-point scale: not at all, a little, quite a bit, and very much, corresponding to scores of 1, 2, 3, and 4, respectively. A summary score was calculated from 13 scales (excluding global health status and financial difficulties) with the symptom scales being reversed (100 - symptom scale) to obtain a uniform direction of all scales (8–10), as follows: EORTC QLQ-C30 summary score = (physical functioning + role functioning + social functioning +  emotional functioning  + cognitive functioning  + (100-fatigue) + (100-pain) +  (100-nausea/vomiting) +  (100-dyspnea) + (100-insomnia) + (100-appetite loss) + (100-constipation) + (100-diarrhea))/13.

All question items of the THYCA-QOL and EORTC QLQ-C30 are converted into scale scores ranging from 0 to 100. Higher scores on the functional scales reflect a better QOL, whereas higher scores on the symptom scales indicate a poorer QOL.




2.3 Statistical analysis

The IBM SPSS version 26.0 was used for all the statistical analyses. Continuous variables are presented as mean ± standard deviation or median (interquartile range, IQR). Categorical variables are presented as numbers with corresponding percentages. Univariate analysis of the QOL summary score and patient characteristics was conducted using the Mann-Whitney U test. Variables with a P < 0.1 from the univariate analysis were selected for stepwise multiple linear regression analysis. The variance inflation factor (VIF) < 5 was used to assess potential multicollinearity. Statistical significance was defined as P < 0.05.





3 Results



3.1 Patient characteristics

A total of 922 thyroid cancer survivors participated in this survey, among which 44 cases with benign tumors and 3 cases with medullary thyroid cancer were excluded. Among the 875 patients with DTC, 13 questionnaires were incomplete, and 2 patients under the age of 18 were excluded. Ultimately, 860 DTC survivors were included in the analysis, resulting in an effective response rate of 93.3%.

The average age of the survivors was 42 years, with 707 (82.2%) being female. The median postoperative follow-up time was 15.0 months (range: 1–118 months), and the average TSH level was 1.17 μIU/ml. Papillary thyroid carcinoma (PTC) was the most common pathological type in this study, accounting for 99.1%. A total of 468 patients (54.4%) underwent total thyroidectomy, and 52 patients (6.0%) received postoperative RAI treatment. Only a few patients developed permanent hypoparathyroidism (2.5%), biochemical incomplete response (3.0%), structural incomplete response (2.2%), and recurrence reoperation (2.1%) after surgery. Sixty-five patients (7.6%) experienced one or more serious postoperative complaints for a long time after surgery, including fatigue (n=15, 1.7%), foreign body sensation in the throat (n=13, 1.5%), neck or shoulder stiffness/tightness (n=12, 1.4%), weight gain (n=9, 1.0%), insomnia (n=9, 1.0%), numbness in hands and feet (n=8, 0.9%), hair loss (n=6, 0.7%), headache (n=6, 0.7%), scar hypertrophy (n=5, 0.6%), hoarseness (n=3, 0.3%), palpitations (n=2, 0.2%), and constipation (n=1, 0.1%). Table 1 presents the demographic and clinical pathological characteristics of the DTC survivors.


Table 1 | Patient characteristics.






3.2 QOL score

The THYCA-QOL and EORTC QLQ-C30 scores are shown in Table 2. The mean THYCA summary score was 20.29, with the highest scores observed in the following five areas: Problems with scar (27.13), Psychological problems (26.85), Gained weight (25.04), Less interest in sex (23.26), and Sympathetic problems (21.36), all of which were above the average summary score. The mean QLQ-C30 summary score was 82.59, with the average Global health status score at 70.89. Among the functional scales, Emotional functioning (69.73) and Cognitive functioning (70.58) had relatively lower scores, while Fatigue (26.93) and Insomnia (26.82) had relatively higher scores on the symptom scales.


Table 2 | THYCA-QOL and EORTC QLQ-C30 scores.






3.3 Univariate analysis of QOL summary score and patient characteristics

The DTC diagnosis age, gender, type of thyroidectomy, T-stage, postoperative recurrence risk stratification, recurrence reoperation, RAI treatment, permanent hypoparathyroidism, and postoperative complaints were significantly correlated with the THYCA-QOL summary score. Postoperative duration, BMI, gender, Hashimoto thyroiditis, recurrence reoperation, and postoperative complaints were significantly correlated with the QLQ-C30 summary score (P < 0.05). The relationship between QOL summary scores and patient characteristics is shown in Table 3.


Table 3 | The relationship between THYCA-QOL summary score, EORTC QLQ-C30 summary score, and patient characteristics.






3.4 Multiple linear regression analysis of the impact on patients’ QOL scores

We included factors with P < 0.1 from the univariate analysis of QOL summary scores and patient characteristics into a stepwise multiple linear regression model. The results indicated that female gender, obesity (BMI ≥ 28), higher T-stage (T3 + 4), permanent hypoparathyroidism, recurrence reoperation, and increased postoperative complaints were associated with poorer thyroid cancer-specific QOL scores, while older age (> 45 years) was associated with higher thyroid cancer-specific QOL scores (Table 4). A longer postoperative duration (> 6 months) and drinking were positively correlated with higher QLQ-C30 summary score, while recurrence reoperation and postoperative complaints led to a lower QLQ-C30 summary score (Table 5). All VIFs are less than 5, and no collinearity issues were observed in the model (P < 0.05 for all).


Table 4 | Multiple linear regression analysis of factors influencing THYCA-QOL summary score.




Table 5 | Multiple linear regression analysis of factors influencing EORTC QLQ-C30 summary score.







4 Discussion

Although DTC has a favorable prognosis and is often referred to as a “good cancer,” there is limited understanding of the QOL in DTC survivors. In this cross-sectional study on the QOL of DTC survivors after surgery, we combined the THYCA-QOL and EORTC QLQ-C30, which are the most widely used and common questionnaires for assessing health-related QOL in patients with DTC (11). The Chinese versions of both the THYCA-QOL and EORTC QLQ-C30, when used together, have demonstrated good reliability and validity for assessing the QOL in Chinese thyroid cancer patients (12). This study found that DTC patients experience varying degrees of impaired postoperative QOL, which is related to multiple factors. A small number of patients reported long-term discomfort or complaints postoperatively.

In this study, the mean THYCA-QOL summary score was 20.29, which is lower than that reported in a recent Chinese study on DTC survivors’ QOL (mean: 34.50) (13). This discrepancy may be related to several factors, including lower rates of RAI treatment (6.0%) and lateral neck lymph node dissection (13.3%) in our study, as well as population heterogeneity. Problems with scar is the highest-scoring domain in THYCA-QOL, as it not only affects the aesthetic appearance of the patient’s neck but also leads to scar-related symptoms in 66% of postoperative patients, such as pruritus, tightening, pain, and burning sensation (14). Liu et al. (15) conducted a propensity score-matched study of 78 pairs of patients who underwent either transoral endoscopic thyroidectomy vestibular approach or conventional open thyroidectomy, finding that the transoral endoscopic thyroidectomy vestibular approach not only provided aesthetic benefits but also improved patients’ QOL. All 860 patients in our study underwent conventional open thyroidectomy, which likely contributed to the poorer ratings for problems with scar. However, with the widespread use of endoscopic thyroid surgery, patients will have more opportunities to reduce or avoid this adverse outcome. Psychological issues in cancer patients are complex and multidimensional, often stemming from the cancer itself, treatment-related complications, and lifelong disease monitoring, all of which contribute to survivors’ psychological problems and additional complaints (16). It is worth noting that we found “Gained weight” to be another area with high patient complaints. Some studies suggest that insufficient L-T4 replacement therapy after thyroid surgery could be a cause of postoperative weight gain (17, 18). However, Polotsky et al. (19) found that DTC patients who underwent TSH suppression therapy also experienced weight gain. Sohn et al. (20) reviewed 700 DTC patients and found that DTC patients experienced significant weight gain after total thyroidectomy, with an increase from 61.3 ± 10.1 kg at baseline to 61.8 ± 10.2 kg at 3 to 4 year of follow-up (P<0.01), and younger female patients showed a more pronounced increase. Postoperative weight gain in thyroid cancer patients may be the result of multiple factors, including TSH levels, diet, lifestyle, and psychological factors. More prospective studies are needed to explore the potential causes.

In the EORTC QLQ-C30 scale, the mean summary score was 82.59, which is significantly higher than the 65.93 reported by Li et al. (9), who primarily focused on the QOL of thyroid cancer patients within three months post-surgery. Emotional functioning and Cognitive functioning had the lowest scores among the functional scales, which aligns with the findings of Wang et al. (21). Studies have shown that emotional dysfunction in DTC patients is often related to concerns, anxiety, and the fear of disease recurrence (22). Furthermore, even an average of 10 years after thyroid cancer treatment, thyroid cancer survivors continue to experience distress, anxiety, and depression which do not diminish over time following surgery (23). The highest scores on the symptom scale were observed for Fatigue and Insomnia, a finding that has been reported in several studies across different cultural backgrounds (24–26). In a study that matched thyroid cancer survivors with a normal population by gender and age, it was found that thyroid cancer patients experienced higher levels of fatigue. The researchers suggested that this might be closely related to TSH imbalances and cancer-related fatigue (27).

Through multiple linear regression, we identified several risk factors for poorer QOL in thyroid cancer survivors, including female gender, obesity, higher T-stage, permanent hypoparathyroidism, reoperation due to recurrence, and more postoperative complaints. In contrast, older age, longer postoperative duration, and drinking were identified as factors that improve QOL. Female patients are the predominant group affected by thyroid cancer, and studies have shown that female survivors experience worse QOL in relation to postoperative scars, headaches, anxiety, and are more likely to develop fatigue and sleep disturbances post-surgery (28, 29). Generally, the probability of surgical complications increases with the extent of the surgery, and consequently, QOL may worsen. Although the type of surgery was related to the THYCA summary score in our study, no profound impact on QOL was observed after multivariate adjustment. Higher T-stage and reoperation due to recurrence are significant factors contributing to worse QOL. This may be attributed to the T-stage, which reflects tumor pathological characteristics, determines the surgical extent, and involves various factors related to potential postoperative outcomes. Furthermore, a prospective longitudinal study demonstrated that QOL in low-to-intermediate recurrence-risk DTC patients is not associated with surgical extent, as the QOL differences between lobectomy and total thyroidectomy patients disappeared at both 6 months and 12 months postoperatively (30). However, the relationship between surgical extent and postoperative QOL in DTC patients requires further investigation for confirmation. Permanent hypoparathyroidism is a severe complication following thyroid surgery, though its incidence is low. However, numerous studies have shown that it significantly impacts the patient’s QOL (31–34). Wu et al. (35) found that obesity was closely associated with postoperative recurrence of thyroid cancer, and other studies have shown that obesity is related to increased risk of postoperative complications in thyroid cancer (36). Wang et al. (21) also found that being obese or overweight negatively affected the postoperative QOL in 965 thyroid cancer survivors. Additionally, it is important to highlight that in our study, some DTC survivors voluntarily reported postoperative complaints, including fatigue, neck or shoulder stiffness/tightness, weight gain, sensation of a foreign body in the throat, insomnia, hair loss, scar hypertrophy, palpitations, headaches, and constipation. Moreover, this study is the first to report that these complaints persist long-term in survivors, occurring either separately or simultaneously, and are strongly linked to lower scores on both QOL scales. We have yet to determine the exact factors contributing to these complaints, which will be the focus of our future research.

A prospective longitudinal study on the QOL of DTC survivors showed that the QOL score significantly decreased at 3 months post-surgery compared to pre-surgery levels, but gradually improved thereafter, surpassing pre-surgery levels at 5 years post-surgery (37). Our findings also indicate that the QOL of patients improves with time after surgery. In age stratification (youth, middle-aged, and elderly groups), we found an inverse relationship with the THYCA-QOL summary score, meaning younger patients reported poorer thyroid cancer-specific QOL. This may be due to younger individuals shouldering more social responsibilities and being more sensitive to clinical symptoms. Interestingly, we observed that alcohol intake was associated with higher QLQ-C30 summary scores in DTC survivors. This is not an uncommon phenomenon in cancer survivors; Lucas et al. (38) reported that non-drinking breast cancer survivors had lower physical activity levels and worse physical functioning and vitality scores. Allison (39) found that alcohol consumption was linked to improvements in physical and role functioning, as well as multiple symptom issues and global QOL in head and neck cancer patients as measured by the EORTC QLQ-C30. A prospective cohort study on colorectal cancer revealed that compared to abstainers, moderate (≤7 drinks/week) and heavy alcohol consumption (>7 drinks/week) were associated with reduced anxiety and depression, as well as better health-related QOL (40). Alcohol consumption, as a lifestyle habit, likely improves patients’ psychological and emotional states. However, our study does not encourage alcohol consumption, as it remains a major risk factor for global disease burden and health deterioration (41).

Several limitations must be acknowledged. Firstly, this study is a single-center cross-sectional study with a relatively short follow-up period, which limits our ability to predict precise timepoints affecting postoperative QOL and to analyze the dynamic changes in DTC survivors’ QOL over time. Secondly, the study population predominantly consisted of low-risk PTC patients, resulting in limited applicability that may not represent a broader spectrum of DTC pathology types. Thirdly, the investigation into demographic factors and lifestyle habits influencing DTC survivors’ QOL was not comprehensive, thus hindering a complete understanding of the contributing factors. Future research will aim to address these limitations.

In conclusion, this study demonstrates that the postoperative QOL of DTC survivors is influenced by multiple factors and may be accompanied by long-term complaints. Therefore, it is crucial to emphasize standardized treatment during initial care to minimize complications. Considering that the survival period of DTC survivors is primarily unaffected, gaining a deeper understanding of their psychological concerns, health-related information, and adverse complaints is essential for healthcare providers to offer targeted support and assistance. To achieve this, healthcare teams should focus on mitigating patients’ unnecessary psychological stress through strengthened multidisciplinary collaboration, specialized follow-up platforms for timely communication, and structured postoperative health education programs.
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