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Objective: Using the Comprehensive Score for Financial Toxicity (COST) tool 
to measure financial toxicity (FT) among differentiated thyroid cancer (DTC) 
patients in China and investigate the association between FT and psychological 
distress.

Methods: We carried out a cross-sectional investigation of individuals who 
had survived DTC in two tertiary medical facilities. The assessment of FT 
was performed using the Chinese version of the COST tool. The National 
Comprehensive Cancer Network (NCCN) Distress Thermometer (DT) was used 
to measure psychological distress. A multivariate logistic regression model was 
constructed to identify factors related to FT, and the Pearson correlation was 
used to evaluate the association between COST and DT scores.

Results: Out of the 207 patients who participated in this study, the average COST 
score was 16.3. Notably, the prevalence of financial toxicity was 47.8% (95% 
CI: 41% ~ 54.7%) of the patients. Of these, 22.7% (47/207) were mild FT, 23.7% 
(49/207) were moderate FT, and 1.4% (3/207) were severe FT. Four variables 
were found to be associated with increased FT in the logistic regression model, 
younger age (odd ratio [OR], 4.52; p = 0.003), lower educational level [OR], 1.13; 
p = 0.040, uninsured (odd ratio [OR], 6.53; p = 0.028), had lower household 
income (odd ratio [OR], 6.34; p = 0.037), and advanced cancer (odd ratio 
[OR], 2.99; p = 0.034). Furthermore, the Pearson correlation revealed a mild 
correlation between financial toxicity and psychological distress (r = −0.53, 
p < 0.001).

Conclusion: In this study, the prevalence of FT in DTC patients was 47.8%. FT 
was associated with younger age, lower educational level, uninsured, had lower 
household income, and advanced cancer. Clinicians should identify patients by 
predictors early and conduct psychological interventions.
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Introduction

The incidence of thyroid cancer continues to rise worldwide. 
Thyroid cancer (TC) is the most prevalent endocrine malignancy, 
accounting for 3–4% of all cancers, with an incidence rate ranking 
ninth among all cancers in 2020 (1, 2). China has a high incidence of 
thyroid cancer, new cancer cases account for 1/4 of the world’s total, 
and the incidence rate has increased significantly and tends to 
be younger patients (1, 3).

Thyroid cancer can be  classified into the following four types 
according to the pathological type of the disease: papillary thyroid 
cancer (PTC), follicular thyroid cancer (FTC), and medullary thyroid 
cancer (MTC) and undifferentiated carcinoma (ATC). Among them, 
PTC and FTC were classified as DTC (DTC), accounting for more than 
90% of all thyroid cancers (2). There are various treatment options for 
different pathological types of thyroid cancer, and surgery is the 
preferred treatment option (4). Although the five-year survival of 
thyroid cancer patients is as high as 98.2% (2), they may bear a 
substantial financial burden due to the diagnosis and treatment of cancer 
(5). Among cancer survivors, thyroid cancer has been reported to be at 
higher risk of financial hardship and bankruptcy compared with colon, 
breast, lung, and prostate cancer (6, 7). Currently, most studies on 
financial burden involving thyroid cancer patients primarily come from 
developed Western countries. In comparison, China has a lower per 
capita income, leading to a heavier economic burden for young 
individuals seeking medical treatment. Although the mortality rate of 
thyroid cancer is not high, the affected population consists mostly of 
young individuals who may have limited savings. Undergoing treatment 
for thyroid cancer can result in considerable FT for this demographic, 
which can impact their post-operative psychological well-being and 
overall quality of life (7). Therefore, given the context of China, it is 
essential to understand the level of FT experienced by this specific group 
of individuals.

In recent years, the cancer-related financial burden has gradually 
attracted attention in the field of oncology. Financial toxicity (FT) was 
defined as the objective financial burden and subjective financial 
distress of cancer patients due to treatments using innovative drugs 
and concomitant health services, similar to side effects such as nausea 
and vomiting (8). FT can be influenced by demographics, economic 
status, disease, treatment, etc. Taking into account differences in 
cultural background and health systems, the influencing factors of FT 
may vary among countries (9). Previous research has demonstrated 
that FT endangers patients’ mental health and decreases their quality 
of life and treatment compliance (9, 10). Therefore, it is necessary to 
correctly measure the FT of survivors in the early stage. Prior studies 
have suggested that FT should be assessed using patient-reported 
outcomes (PROs), as they are more effective in capturing cancer 
survivors’ personal thoughts, concerns, and perspectives compared to 
numerical data or external observations (11). The Comprehensive 
Score of Financial Toxicity (COST), developed and validated by De 
Souza et al. (12), has been validated as an effective measure in medical 
oncology patients across multiple countries and cancer types. 
Although individual studies may have included DTC samples, there 
is no specific research conducted in China targeting this population. 
Therefore, it is necessary to investigate the severity of FT and potential 
risk factors among patients with DTC by utilizing the COST. In this 
study, we aimed to apply the COST instrument to the thyroid cancer 
setting and to identify factors associated with FT in this population.

Materials and methods

Study design

We conducted a cross-sectional study in two tertiary hospital in 
China between June 2022 and April 2023. Patients were eligible to 
participate if they (i) were >18 years, (ii) with pathologically diagnosed 
DTC, (iii) had undergone surgery, and (iv) consented to participate in 
the survey. The excluding criteria contained: (i) currently being treated 
for another malignancy, (ii) participating in other clinical trials, and 
(iii) unable to read, understand and speak Chinese.

We conducted face-to-face interviews with all eligible inpatients 
and provided them with questionnaires to complete. To gain a 
comprehensive understanding of the sociodemographic and 
socioeconomic characteristics of the patients, we designed a general 
information questionnaire. We extracted information on the clinic 
data of the patients from the electronic medical records from the 
Hospital Information System (HIS).

FT was measured using the COST tool (Chinese version), which 
has been shown to have good reliability and validity (13). The total 
score ranges from 0 to 44, with lower scores indicating more severe FT 
in patients. According to the FT grading system, a COST score > 26 
indicates no FT (grade 0), 14–25 indicates mild FT (grade 1), 1–13 
indicates moderate FT (grade 2), and COST score = 0 indicates severe 
FT (grade3) (14). This grading system is based on the original 
development study of the COST scale by De Souza et al., serving as a 
standard for assessing financial toxicity in cancer patients (14). The 
Cronbach’s α of the Chinese version of COST is 0.891.

We also measured psychological distress using the National 
Comprehensive Cancer Network (NCCN) Distress Thermometer 
(DT). The total score ranges from 0 (no distress) to 10 (great distress); 
A score of 4 has been determined to be the cut-off score for moderate 
psychological distress and the trigger for psychological assistance 
referral (15).

Sample size determination

The sample size was calculated using the single population 
proportion formula, considering the following assumptions and 
taking a prevalence of 78% which was reported in a systematic review 
of FT in cancer survivors in China (16).

 
( ) ( )α− −

=
2

1
2

Z /2 1p p
n

d

In the above formula, n = the desired sample size, p = the 
prevalence of FT = 78%, Z1-α/2 = critical value at 95% confidence 
level (1.96), d = the margin of error = 6%, n = (1.96)2*0.78*(1–0.78) 
/ (0.06)2 = 183. For possible non-response during the study, the 
sample size was increased by 10%, so the final total sample size was: 
n = 183/(1–10%) = 203.

Statistical analysis

Descriptive statistics were used to describe patients’ 
characteristics. Chi-square test, Fisher’s exact test, student’s t-test, or 
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Wilcoxon rank sum was used in univariate analysis as appropriate. 
We used multiple logistic regression analysis to determine factors 
associated with the composite measure of financial toxicity. 
Multivariable regression analysis included significant covariates 
identified in univariate analysis (p < 0.05) and covariates thought to 
be of clinical significance.

Pearson correlation method was used to assess the correlation 
between COST and DT scores. If the coefficient (r) is 0.20 to 0.39, it 
is considered a mild correlation; 0.4–0.59 is a moderate correlation, 
0.60–0.79 is a strong correlation, and ≥0.80 is a very strong 
correlation (17). All statistical analyses were performed with SPSS 
26.0 (IBM, NY, USA). Statistical significance was considered with a 
p < 0.05.

Results

Patient participation and characteristics

Recruitment process is presented in Figure 1. The study cohort 
was accessed between June 2022 and April 2023. A total of 242 
questionnaires were distributed, 18 patients did not meet our 
inclusion criteria as they had participated in other clinical trials or 
treated for another malignancy, out of which 224 patients agreed and 
completed the questionnaire. After excluding 17 invalid 
questionnaires, 207 people were capable for analysis, with a response 
rate of 85.5%. In this analysis, the median age was 52.4 years (range: 
20–67 years), 57.0% of patients had social insurance, 20.7% had 
commercial insurance, and 14.0% had both. Most of them (77.1%) 
had tumor stage I ~ II. Among these patients, 27.0% had an annual 
household income below 60,000CNY, 26.6% were between 

60,000CNY and 120,000CNY, 18.8% were between 120,000CNY and 
200,000CNY, 13.6% were between 200,000CNY and 300,000CNY, 
and 14.0% were above 300,000CNY (1CNY = 0.14USD, as of 2023-
12-06). Table 1 shows the demographic and medical characteristics 
of the patients.

Financial toxicity

The mean COST score was 22.4 (SD 10.6). The prevalence of 
financial toxicity was 47.8% (95% CI: 41% ~ 54.7%). Of these, 22.7% 
(47/207) were mild FT, 23.7% (49/207) were moderate FT, and 1.4% 
(3/207) were severe FT. The distribution of COST score and FT 
severity can be seen in Figure 2.

Variables associated with financial toxicity

The univariate analysis of baseline variables associated with 
financial toxicity was described in Table  2. In univariate analysis, 
patients reporting financial toxicity tended to be younger, female, live 
in rural areas, have lower educational levels, be uninsured, have lower 
income, longer travel time, higher out-of-pocket (OOP) costs, and 
advanced cancer (Table 2). After adjusting for potentially confounding 
variables in the multivariable modeling, the following factors were 
associated with increased financial toxicity: younger age (odd ratio 
[OR], 4.66; p = 0.016), lower educational level (OR, 2.59; p = 0.011), 
uninsured status (OR, 3.29; p = 0.048), lower household income (OR, 
6.34; p = 0.024), higher OOP costs (6,000 ~ 10,000 CNY: OR, 4.11; 
p = 0.003; >10,000 CNY: OR, 7.13; p = 0.001), and advanced cancer 
(OR, 3.99; p = 0.004).

FIGURE 1

Patient recruitment process.
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TABLE 1 Patients characteristics by COST score (N = 207).

Characteristics N COST≥26 (n = 108) COST<26 (n = 99) p

Sex 0.184

  Male 70 32 (45.7%) 38 (54.3%)

  Female 137 76 (55.5%) 61 (44.5%)

Age <0.001

  20 ~ 40 92 42 (45.6%) 50 (54.4%)

  40 ~ 55 69 30 (43.5%) 39 (56.5%)

  >55 46 36 (78.2%) 10 (21.8%)

Place of residence 0.025

  Urban 115 68 (59.1%) 47 (40.8%)

  Rural 92 40 (43.5%) 52 (56.5%)

Marital status 0.047

  Married 146 82 (56.1%) 64 (43.9%)

  Unmarried 35 19 (54.3%) 16 (45.7%)

  Divorced 16 5 (31.3%) 11 (68.7%)

  Widowed 10 2 (20.00%) 8 (80.00%)

Education level 0.001

  High school or blow (<9 year) 102 46 (45.1%) 56 (54.9%)

  Some college (9 ~ 12 year) 64 30 (46.9%) 34 (53.1%)

  College graduated or above (>12 year) 41 32 (78.0%) 9 (22.0%)

Employment status 0.014

  Employed 101 61 (60.4%) 40 (39.6%)

  Unemployed 79 31 (39.2%) 48 (60.8%)

  Retired 27 10 (37.0%) 14 (63.0%)

Health insurance 0.001

  Uninsured 17 6 (35.3%) 11 (64.7%)

  Social insurance 118 63 (53.4%) 55 (46.6%)

  Social + Commercial 72 39 (54.2%) 33 (45.8%)

Household income per year (CNY) 0.001

  <60,000 56 26 (46.4%) 30 (53.6%)

  60,000 ~ 120,000 55 28 (50.9%) 27 (49.1%)

  12,000 ~ 200,000 39 21 (56.4%) 18 (43.6%)

  20,000 ~ 300,000 28 20 (71.4%) 8 (28.6%)

  >300,000 29 25 (86.2%) 4 (13.8%)

Out-of-pocket costs (CNY) 0.001

  <6,000 80 56 (70.0%) 24 (30.0%)

  6,000 ~ 10,000 65 35 (53.8%) 30 (46.2%)

  >10,000 62 17 (27.4%) 45 (72.6%)

Travelling time to hospital 0.172

  <1 h 30 16 (53.3%) 14 (46.7%)

  1 ~ 3 h 90 46 (51.1%) 44 (48.9%)

  3 ~ 5 h 40 16 (40.0%) 24 (60.0%)

  >5 h 47 30 (63.8%) 17 (36.2%)

Number of chronic disease 0.476

  0 130 62 (47.7%) 68 (52.3%)

  1 48 28 (58.3%) 20 (41.7%)

(Continued)
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Financial toxicity and psychological 
distress

The mean score for psychological distress, as measured by the 
DT, was 4.84 with a standard deviation of 2.04, across the entire 
study population. The Pearson correlation coefficient (r) between 
the COST score and DT score was −0.56 (p < 0.001), indicating a 
strong correlation between financial toxicity and psychological 
distress. However, after adjusting for potential confounding 
variables such as age, gender, and education, the correlation 
coefficient between COST and DT decreased to −0.527, with no 
significant change in the overall relationship. Figure 3 illustrated 
that as the COST score decreases, the DT score increases accordingly.

Discussion

To the best of our knowledge, this is the first Financial toxicity 
(FT) survey in the context of thyroid cancer conducted in China. Our 
study revealed that FT was observed in 47.8% of patients with DTC, 
with 22.7, 23.7, and 1.4% in grade 1, grade 2, and grade 3, respectively. 
The findings suggest that patients with DTC experienced less FT than 
previously reported in FT surveys conducted on Chinese populations 
(17–22). For instance, Jiang et al. (17) reported an FT prevalence of 
66.2% among nasopharyngeal carcinoma patients, with 37.1% 
experiencing mild FT, 50.5% moderate FT, and 2.4% severe FT. Liu 

et al. (20) found that 77% of lung cancer patients had FT, including 
54.5% with mild FT and 22.5% with moderate or severe FT. Similarly, 
Mo et al. Observed (21) an FT prevalence of 52.8% among colorectal 
cancer patients, while Jing et al. reported that approximately 50% of 
breast cancer patients in China experienced FT. (22)This difference is 
partly attributed to cancer type, as DTC is generally less costly to treat 
in China compared to other cancer (23). Additionally, patients with 
DTC often have better prognoses that enable them to keep working 
after surgery (24). Evidence indicates that patients’ work status is 
strongly linked to their FT, and those who continue working are less 
likely to report FT than those who do not due to their illness (25).

The findings of this study demonstrate the potential and 
applicability of utilizing a survey based on the COST scale for 
assessing the FT linked with the management of thyroid cancer. The 
outcomes of the survey indicate that FT is a prevalent issue among 
individuals with DTC. By conducting a multifactorial regression 
analysis and controlling for potential confounders, our results reveal 
a significant association between FT and several factors, including 
younger age, lower educational attainment, lack of insurance, lower 
household income, and advanced cancer stage. Compared to other 
forms of cancer, DTC tends to manifest at a younger age (26). Our 
study corroborates previous research, demonstrating that younger age 
is associated with a higher likelihood of FT. (27, 28) The majority of 
patients included in our investigation were from the western region of 
China, which may be  attributed to the relatively lower economic 
development in this area, resulting in a lower average income 
compared to the eastern region. A study conducted by Han et al. (29) 
involving 963 cancer survivors who completed the 2016 MESP 
experiences with Cancer self-administered questionnaire (SAQ) 
discovered that younger survivors between the ages of 18 to 64 years 
were more likely to experience financial sacrifices as a result of cancer, 
as compared to survivors over 65 years of age. Hazell et al. (30) also 
found that younger individuals have lower levels of financial savings, 
which is associated with higher FT. This may be due to the fact that 
younger patients have less time to accumulate financial assets and 
carry greater financial obligations, such as housing loans, which may 
exacerbate their financial toxicity (31). In addition, Chinese culture 
places great emphasis on supporting the older adult (32), with a 
previous study indicating that (33) over 50% of the medical expenses 
incurred by older adult Chinese individuals are borne by their 

TABLE 1 (Continued)

Characteristics N COST≥26 (n = 108) COST<26 (n = 99) p

  ≥2 29 18 (62.0%) 11 (38.0%)

Tumor stage 0.001

  I ~ II 163 96 (58.9%) 67 (41.1%)

  III ~ IV 44 12 (27.2%) 32 (72.8%)

Diagnosis time 0.248

  <1 month 44 18 (40.9%) 26 (59.1%)

  1 ~ 6 month 108 59 (54.6%) 49 (47.4%)

  6 ~ 12 month 37 19 (51.3%) 18 (48.7%)

  >1 year 18 12 (66.6%) 6 (33.4%)

CNY: China Yuan. Travelling time to hospital: The travel time that one patient spends on journey from home to hospital. Out-of-pocket costs: The per-hospitalization expenses that patients 
must bear, excluding insurance reimbursements. Social insurance: Social insurance is a fundamental insurance provided by the state, but the reimbursement amount and scope of medications 
are limited. Commercial insurance: Commercial insurance is a supplementary insurance operated by insurance companies on top of Social insurance. It offers a larger reimbursement amount 
and broader scope of medications compared to social insurance.

FIGURE 2

Prevalence of financial toxicity in patients with DTC.
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TABLE 2 Univariable and multivariable logistic regression models predicting the likelihood of self-reported financial toxicity.

Characteristics Univariate analysis Multivariable analysis

OR (95% CI) p-value OR (95% CI) p-value

Age

>55 Reference Reference

40 ~ 55 4.28 (1.90–9.65) 0.001 3.89 (1.79–12.09) 0.002

20 ~ 40 4.68 (2.06–10.91) 0.001 4.66 (1.29–11.71) 0.016

Sex

Male Reference Reference

Female 1.48 (0.83–2.63) 0.026 1.13 (0.52–2.43) 0.756

Place of residence

Urban Reference Reference

Rural 1.88 (1.08–3.27) 0.001 1.39 (0.75–3.14) 0.336

Marital status

Married Reference Reference

Unmarried 1.08 (0.51–2.26) 0.841 1.42 (0.55–3.66) 0.458

Divorced 2.81 (0.93–8.57) 0.066 2.89 (0.62–13.51) 0.176

Widowed 5.12 (1.05–24.97) 0.042 2.20 (0.32–15.10) 0.422

Education level

College graduated or high (>12 year) Reference Reference

High school or lower (<9 year) 4.32 (1.87–9.92) 0.001 2.59 (1.15–4.33) 0.011

Some college (9 ~ 12 year) 4.03 (1.66–9.80) 0.002 2.02 (1.43–5.81) 0.008

Employment status

Employed Reference Reference

Unemployed 0.95 (0.40–2.26) 0.951 1.84 (0.83–4.08) 0.134

Retired 2.25 (0.92–5.47) 0.074 1.54 (0.44–3.20) 0.499

Health insurance

Social and Commercial insurance Reference Reference

Social insurance 3.19 (1.49–11.72) 0.002 1.67 (1.79–12.84) 0.033

Uninsured 5.96 (2.83–28.28) 0.001 3.29 (1.02–5.01) 0.048

Household income (CNY)

>300,000 Reference Reference

200,000 ~ 300,000 5.35 (1.56–18.31) 0.007 5.13 (1.37–13.32) 0.015

120,000 ~ 200,000 6.02 (1.85–19.62) 0.003 4.13 (1.31–19.16) 0.017

60,000 ~ 120,000 7.21 (2.21–23.44) 0.041 5.86 (1.33–21.87) 0.019

<60,000 15.62 (4.10–59.46) 0.001 6.34 (1.12–30.84) 0.024

Out-of-pocket costs (CNY)

<6,000 Reference Reference

6,000 ~ 10,000 5.65 (3.56–9.31) 0.017 4.11 (1.37–13.32) 0.003

>10,000 9.02 (5.15–18.62) 0.001 7.13 (4.32–14.93) 0.001

Travelling time to hospital

<30 min Reference Reference

30 min ~ 1 h 0.93 (0.30–2.82) 0.903 0.63 (0.13–3.13) 0.579

1 ~ 2 h 2.13 (0.84–5.43) 0.110 0.97 (0.16–5.74) 0.972

2 ~ 5 h 6.68 (2.45–18.20) < 0.001 3.55 (0.55–22.96) 0.184

(Continued)
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children. Thus, a diagnosis of thyroid cancer may further exacerbate 
the already significant financial burden experienced by many families. 
Interestingly, although youth tends to be associated with higher FT, 
44% of the patients in this study were between the ages of 20–40 years, 
which may be explained by the fact that the patients included in this 
study were patients with DTC.

Additionally,out-of-pocket (OOP) costs also played a significant 
role in FT. Our study found that higher OOP expenses were 
significantly associated with increased FT. Specifically, compared to 
patients with OOP costs below 6,000 CNY, those with OOP costs 
between 6,000 and 10,000 CNY had a significantly higher likelihood 

of experiencing FT (p = 0.003), while those with OOP costs exceeding 
10,000 CNY exhibited an even greater probability (p = 0.001). These 
findings suggest that OOP medical expenditures remain a crucial 
component of the overall financial burden for cancer patients, despite 
the extensive coverage of China’s healthcare system. It is noteworthy 
that China’s social medical care system, including the Urban 
Employees’ Basic Medical Insurance (URBMI) and the Urban and 
Rural Residents’ Basic Medical Insurance (URRBMI), covers over 1.3 
billion individuals, accounting for more than 95% of the population 
(33). Despite this extensive coverage, our study revealed that patients 
with DTC were least likely to experience FT when covered by both 

FIGURE 3

Correlation between financial toxicity and psychological distress.

TABLE 2 (Continued)

Characteristics Univariate analysis Multivariable analysis

OR (95% CI) p-value OR (95% CI) p-value

Tumor stage

I ~ II Reference Reference

III ~ IV 12.66 (5.81–27.40) 0.003 3.99 (1.58–10.24) 0.004

Number of chronic disease

0 Reference Reference

1 1.79 (0.78–4.09) 0.165 1.02 (0.35–2.92) 0.975

≥2 1.17 (0.45–3.00) 0.746 1.36 (0.42–4.42) 0.603

Diagnosis time

<1 month 2.88 (0.91–9.12) 0.070 2.81 (0.65–12.07) 0.163

1 ~ 6 month 1.66 (0.58–4.75) 0.344 1.56 (0.41–5.88) 0.042

6 ~ 12 month 1.89 (0.58–6.12) 0.286 1.15 (0.24–5.32) 0.859

>1 year Reference Reference

Bold values indicate statistical significance (p < 0.05).

https://doi.org/10.3389/fpubh.2025.1391744
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Jun et al. 10.3389/fpubh.2025.1391744

Frontiers in Public Health 08 frontiersin.org

social and commercial insurance, rather than either type of insurance 
alone. This result suggests that cost-sharing plays a crucial role in 
mitigating FT. However, even with commercial health insurance, 
China’s healthcare system only covers hospital-related treatment costs, 
such as hospitalization and medication costs, but not transportation, 
accommodation, and specialist consultation expenses. Michael et al. 
(9) reported that lacking insurance is not only a significant risk factor 
for FT but also associated with lower quality of life and mortality in 
patients with atopic disease. Mejrl et  al. (34) highlighted the 
importance of conducting FT surveys in low- and middle-income 
areas and for high-burden cancers because these patients are the most 
vulnerable to FT. Financial constraints may lead to a reduction in 
necessary tests and medications or even treatment abandonment. FT 
is expected to be more severe in low- and middle-income areas due to 
the direct correlation between economic toxicity and the inability to 
afford medical care (35). Beeler et al. (36) further demonstrated that 
lower-income households are associated with a more severe financial 
burden. Despite the rising costs associated with innovative therapies, 
such as immune and targeted therapies (37), the primary treatment 
measures for DTC in China are surgery and radiation therapy (38). 
Most of our patients underwent only surgical treatment, with an FT 
score of 22.4, higher than those who mainly received radiation therapy 
with an FT score of 21.9 (39), suggesting lower economic toxicity. 
Fabian et  al. (40) reported that receiving radiation therapy was 
associated with a higher out-of-pocket financial burden of costs. The 
existing economic development level and per capita income in western 
China, in comparison to other regions, primarily manifests in the 
following three dimensions. Firstly, in contrast to other regions, the 
rural economy in western China exhibits a lower degree of 
advancement. Secondly, western China accommodates a significant 
populace of ethnic minorities. As per the seventh national population 
census carried out in 2020, 70.2% of the ethnic minority population 
concentrates in western China (39). Concurrently, these ethnic 
minorities predominantly reside in remote mountainous areas, 
characterized by austere natural surroundings, unfavorable health 
conditions, and elevated disease prevalence (19). Thirdly, denizens of 
rural areas in the western region experience restricted access to health 
resources and medical services in comparison to their counterparts in 
the eastern and central regions (19).

This study reveals that increased financial toxicity in patients with 
DTC is associated with greater psychological distress, consistent with 
existing literature on financial toxicity in cancer care. Margaret (46)
reported a correlation between psychological distress and financial 
toxicity in women with breast cancer, regardless of whether they 
experienced financial toxicity within 5–25 months of diagnosis. The 
impact of financial toxicity on patient and family decision-making 
related to spending on leisure activities, basic items, savings, work hours, 
and ability to return to work may account for this association (40). The 
ability of healthcare professionals to identify and intervene regarding FT 
may have both short- and long-term effects on patients’ psychological 
well-being. In this study, patients with higher FT had higher 
psychological distress, as indicated by the negative correlation between 
COST scores and DT scores (41). Patients with low financial reserves 
also reported increased pain, which was similarly noted by Christopher 
(42), who observed that patients with FT had more severe anxiety and 
depression at baseline and showed less improvement over time compared 
to those without FT. Thus, FT may serve as a significant source of distress 
for patients. Healthcare professionals should measure patients’ levels of 

FT during the admission-to-discharge follow-up process, with a focus 
on analyzing the prevalence and specificity of the problem among 
patients from different cultural backgrounds. For instance, Blayney et al. 
(43) conducted research with the aim of identifying high-quality and 
cost-effective care options for cancer patients. By assessing total 
expenditures to the quality of care provided, the study deduced four 
essential themes for enhancing care quality. These include optimizing 
treatment planning and goal-setting, providing comprehensive navigator 
and palliative care services, fostering a highly skilled care team, and 
establishing a robust infrastructure. These measures are envisioned to 
improve the quality of patients’ survival while concurrently alleviating 
their financial burdens. Simultaneously, healthcare professionals ought 
to address the concern of FT by implementing technological solutions, 
such as automated software systems, to gauge patients’ financial 
situations accurately. Whenever healthcare professionals encounter 
unresolved FT during clinical interactions, they should promptly refer 
patients to social work and financial navigation services to facilitate 
tailored FT management (44). Nevertheless, research has shown that 
cancer patients often perceive healthcare professionals as insufficiently 
attuned to their financial needs. This suggests the necessity for further 
refinement of financial hardship screening processes, with a view to 
effectively integrating financial toxicity assessment with essential 
counseling, navigation, and referral services (45). Thus, future endeavors 
should concentrate on optimizing and mitigating FT in patients by 
actively engaging healthcare professionals and fostering strong support 
and collaboration among multidisciplinary team members. This will 
facilitate the exploration of solutions to FT.

Limitations

Our study has several limitations. First, the data on out-of-pocket 
(OOP) costs were self-reported by patients, which may introduce 
recall bias. Patients may have had difficulty accurately recalling the full 
extent of their OOP expenses, particularly those incurred over a 
prolonged treatment period, potentially affecting the accuracy of the 
data. Second, in our multivariable analysis, some odds ratios exhibited 
wide confidence intervals, likely due to limited sample sizes in certain 
subgroups or variability in patient characteristics. Third, as our study 
utilized a cross-sectional design, it cannot establish causality between 
financial toxicity and psychological distress. Future longitudinal 
studies are needed to explore the temporal relationship and causality 
between financial burden and patient outcomes. Lastly, since the study 
was conducted in two tertiary hospitals in western China, the 
generalizability of the findings may be limited. Future multi-center 
studies across different regions of China are warranted to provide 
more comprehensive insights.

Conclusion

In this study, the prevalence of FT was 47.8% and psychological 
distress was prevalent among patients with DTC. Although the 
prognosis for patients with this type of cancer is generally 
favorable, the findings of this study underscore the need to identify 
patients with high FT and to provide appropriate support. Future 
research should focus on identifying risk factors associated with 
FT and exploring the interaction between FT and psychological 
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distress. These efforts will help to identify patients at risk and 
develop targeted interventions to mitigate the negative effects of 
FT on patient well-being.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Sichuan cancer 
hospital ethics committee. The studies were conducted in accordance 
with the local legislation and institutional requirements. The 
participants provided their written informed consent to participate in 
this study. Written informed consent was obtained from the 
individual(s) for the publication of any potentially identifiable images 
or data included in this article.

Author contributions

ZJ: Conceptualization, Data curation, Formal analysis, Funding 
acquisition, Resources, Writing – original draft, Writing – review & 
editing. CQ: Resources, Software, Validation, Writing – original draft. 
LQ: Investigation, Writing  – original draft. JH: Formal analysis, 

Resources, Writing – original draft. LY: Writing – original draft. YX: 
Methodology, Writing – original draft, Writing – review & editing. LL: 
Investigation, Writing  – original draft. LF: Conceptualization, 
Resources, Supervision, Writing – original draft, Writing – review & 
editing.

Funding

The author(s) declare that no financial support was received for 
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
 1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer 

statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA Cancer J Clin. (2018) 68:394–424. doi: 10.3322/caac.21492

 2. Cabanillas ME, McFadden DG, Durante C. Thyroid cancer. Lancet. (2016) 
388:2783–95. doi: 10.1016/s0140-6736(16)30172-6

 3. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, et al. Cancer statistics in 
China, 2015. CA Cancer J Clin. (2016) 66:115–32. doi: 10.3322/caac.21338

 4. Filetti S, Durante C, Hartl D, Leboulleux S, Locati LD, Newbold K, et al. Thyroid 
cancer: ESMO clinical practice guidelines for diagnosis, treatment and follow-up†. Ann 
Oncol. (2019) 30:1856–83. doi: 10.1093/annonc/mdz400

 5. Uppal N, Cunningham Nee Lubitz C, James B. The cost and financial burden of 
thyroid Cancer on patients in the US: a review and directions for future research. JAMA 
Otolaryngol Head Neck Surg. (2022) 148:568–75. doi: 10.1001/jamaoto.2022.0660

 6. Ramsey SD, Bansal A, Fedorenko CR, Blough DK, Overstreet KA, Shankaran V, 
et al. Financial insolvency as a risk factor for early mortality among patients with Cancer. 
J Clin Oncol. (2016) 34:980–6. doi: 10.1200/JCO.2015.64.6620

 7. Zafar SY, Abernethy AP. Financial toxicity, part II: how can we help with the burden 
of treatment-related costs? Oncology. (2013) 27:253–6.

 8. Smith GL, Lopez-Olivo MA, Advani PG, Ning MS, Geng Y, Giordano SH, et al. 
Financial burdens of cancer treatment: a systematic review of risk factors and outcomes. 
J Natl Compr Cancer Netw. (2019) 17:1184–92. doi: 10.6004/jnccn.2019.7305

 9. Abrams HR, Durbin S, Huang CX, Johnson SF, Nayak RK, Zahner GJ, et al. 
Financial toxicity in cancer care: origins, impact, and solutions. Transl Behav Med. 
(2021) 11:2043–54. doi: 10.1093/tbm/ibab091

 10. Mongelli MN, Giri S, Peipert BJ, Helenowski IB, Yount SE, Sturgeon C. Financial 
burden and quality of life among thyroid cancer survivors. Surgery. (2020) 167:631–7. 
doi: 10.1016/j.surg.2019.11.014

 11. Witte J, Mehlis K, Surmann B, Lingnau R, Damm O, Greiner W, et al. Methods for 
measuring financial toxicity after cancer diagnosis and treatment: a systematic review 
and its implications. Ann Oncol. (2019) 30:1061–70. doi: 10.1093/annonc/mdz140

 12. de Souza JA, Yap BJ, Hlubocky FJ, Wroblewski K, Ratain MJ, Cella D, et al. The 
development of a financial toxicity patient-reported outcome in cancer: the COST 
measure. Cancer. (2014) 120:3245–53. doi: 10.1002/cncr.28814

 13. Yu HH, Bi X, Liu YY. Reliability and validity of the Chinese version on 
comprehensive scores for financial toxicity based on the patient-reported outcome 
measures. Zhonghua Liu Xing Bing Xue Za Zhi. (2017) 38:1118–20. doi: 
10.3760/cma.j.issn.0254-6450.2017.08.024

 14. De Souza J. A., Wroblewski K., Proussaloglou E., et al. (2017). Validation of a 
financial toxicity (FT) grading system. In: American Society of Clinical Oncology.

 15. Holland JC, Bultz BD. The NCCN guideline for distress management: a case for 
making distress the sixth vital sign. J Natl Compr Cancer Netw. (2007) 5:3–7. doi: 
10.6004/jnccn.2007.0003

 16. Xu B, Hu L, Cheng Q, So KW. A systematic review of financial toxicity among 
cancer patients in China. Asia Pac J Oncol Nurs. (2022) 9:100071. doi: 
10.1016/j.apjon.2022.04.010

 17. Jiang H, Mou W, Lyu J, Jiang L, Liu Y, Zeng Y, et al. Assessment of self-reported 
financial toxicity among patients with nasopharyngeal carcinoma undergoing 
radiotherapy: a cross-sectional study in western China. Front Oncol. (2022) 12:1011052. 
doi: 10.3389/fonc.2022.1011052

 18. Xu T, Xu L, Xi H, Zhang Y, Zhou Y, Chang N, et al. Assessment of financial toxicity 
among patients with advanced lung Cancer in Western China. Front Public Health. 
(2021) 9:754199. doi: 10.3389/fpubh.2021.754199

 19. Li C, Tang C. Income-related health inequality among rural residents in western 
China. Front Public Health. (2022) 10:1065808. doi: 10.3389/fpubh.2022.1065808

 20. Liu M, Huang D, Liu Y. Financial toxicity of patients with lung cancer in China: 
results from a National Survey Study. Cancer Med. (2023) 12:4751–60. doi: 
10.1002/cam4.5244

 21. Mo M, Jia P, Zhu K, Huang W, Han L, Liu C, et al. Financial toxicity following 
surgical treatment for colorectal cancer: a cross-sectional study. Support Care Cancer. 
(2023) 31:110. doi: 10.1007/s00520-022-07572-8

 22. Jing J, Feng R, Zhang X, Li M, Gao J. Financial toxicity and its associated patient 
and cancer factors among women with breast cancer: a single-center analysis of low-
middle income region in China. Breast Cancer Res Treat. (2020) 181:435–43. doi: 
10.1007/s10549-020-05632-3

 23. Applewhite MK, James BC, Kaplan SP, Angelos P, Kaplan EL, Grogan RH, et al. 
Quality of life in thyroid Cancer is similar to that of other cancers with worse survival. 
World J Surg. (2016) 40:551–61. doi: 10.1007/s00268-015-3300-5

https://doi.org/10.3389/fpubh.2025.1391744
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/s0140-6736(16)30172-6
https://doi.org/10.3322/caac.21338
https://doi.org/10.1093/annonc/mdz400
https://doi.org/10.1001/jamaoto.2022.0660
https://doi.org/10.1200/JCO.2015.64.6620
https://doi.org/10.6004/jnccn.2019.7305
https://doi.org/10.1093/tbm/ibab091
https://doi.org/10.1016/j.surg.2019.11.014
https://doi.org/10.1093/annonc/mdz140
https://doi.org/10.1002/cncr.28814
https://doi.org/10.3760/cma.j.issn.0254-6450.2017.08.024
https://doi.org/10.6004/jnccn.2007.0003
https://doi.org/10.1016/j.apjon.2022.04.010
https://doi.org/10.3389/fonc.2022.1011052
https://doi.org/10.3389/fpubh.2021.754199
https://doi.org/10.3389/fpubh.2022.1065808
https://doi.org/10.1002/cam4.5244
https://doi.org/10.1007/s00520-022-07572-8
https://doi.org/10.1007/s10549-020-05632-3
https://doi.org/10.1007/s00268-015-3300-5


Jun et al. 10.3389/fpubh.2025.1391744

Frontiers in Public Health 10 frontiersin.org

 24. Barrows CE, Belle JM, Fleishman A, Lubitz CC, James BC. Financial burden of 
thyroid cancer in the United  States: an estimate of economic and psychological 
hardship among thyroid cancer survivors. Surgery. (2020) 167:378–84. doi: 
10.1016/j.surg.2019.09.010

 25. Mols F, Tomalin B, Pearce A, Kaambwa B, Koczwara B. Financial toxicity and 
employment status in cancer survivors. A systematic literature review. Support Care 
Cancer. (2020) 28:5693–708. doi: 10.1007/s00520-020-05719-z

 26. Lim H, Devesa SS, Sosa JA, Check D, Kitahara CM. Trends in thyroid Cancer 
incidence and mortality in the United States, 1974-2013. JAMA. (2017) 317:1338–48. 
doi: 10.1001/jama.2017.2719

 27. Durber K, Halkett GK, McMullen M, Nowak AK. Measuring financial toxicity in 
Australian cancer patients - validation of the COmprehensive score for financial toxicity 
(FACT COST) measuring financial toxicity in Australian cancer patients. Asia Pac J Clin 
Oncol. (2021) 17:377–87. doi: 10.1111/ajco.13508

 28. Allcott N, Dunham L, Levy D, Carr J, Stitzenberg K. Financial burden amongst 
cancer patients treated with curative intent surgery alone. Am J Surg. (2019) 218:452–6. 
doi: 10.1016/j.amjsurg.2019.01.033

 29. Han X, Zhao J, Zheng Z, de Moor JS, Virgo KS, Yabroff KR. Medical financial 
hardship intensity and financial sacrifice associated with Cancer in the 
United  States. Cancer Epidemiol Biomarkers Prev. (2020) 29:308–17. doi: 
10.1158/1055-9965.EPI-19-0460

 30. Hazell SZ, Fu W, Hu C, Voong KR, Lee B, Peterson V, et al. Financial toxicity in 
lung cancer: an assessment of magnitude, perception, and impact on quality of life. Ann 
Oncol. (2020) 31:96–102. doi: 10.1016/j.annonc.2019.10.006

 31. Edward JS, Rayens MK, Zheng X, Vanderpool RC. The association of health 
insurance literacy and numeracy with FT and hardships among colorectal 
cancer survivors. Support Care Cancer. (2021) 29:5673–80. doi: 
10.1007/s00520-021-06036-9

 32. Pearce A, Tomalin B, Kaambwa B, Horevoorts N, Duijts S, Mols F, et al. FT is more 
than costs of care: the relationship between employment and FT in long-term cancer 
survivors. J Cancer Surviv. (2019) 13:10–20. doi: 10.1007/s11764-018-0723-7

 33. Yu HH, Yu ZF, Li H, Zhao H, Sun JM, Liu YY. The COmprehensive score for FT 
in China: validation and responsiveness. J Pain Symptom Manag. (2021) 
61:1297–1304.e1. doi: 10.1016/j.jpainsymman.2020.12.021

 34. Mejri N, Berrazega Y, Boujnah R, Rachdi H, el Benna H, Labidi S, et al. Assessing the 
financial toxicity in Tunisian cancer patients using the comprehensive score for financial 
toxicity (COST). Support Care Cancer. (2021) 29:4105–11. doi: 10.1007/s00520-020-05944-6

 35. Broekhuis JM, Li C, Chen HW, Chaves N, Duncan S, Lopez B, et al. Patient-
reported financial burden in thyroid Cancer. J Surg Res. (2021) 266:160–7. doi: 
10.1016/j.jss.2021.03.051

 36. Beeler WH, Bellile EL, Casper KA, Jaworski E, Burger NJ, Malloy KM, et al. 
Patient-reported financial toxicity and adverse medical consequences in head and neck 
cancer. Oral Oncol. (2020) 101:104521. doi: 10.1016/j.oraloncology.2019.104521

 37. Zang S, Zhan H, Zhou L, Wang X. Research on current curative expenditure 
among lung Cancer patients based on the "system of health accounts 2011": insights into 
influencing factors. J Cancer. (2019) 10:6491–501. doi: 10.7150/jca.34891

 38. Jin Y, Van Nostrand D, Cheng L, Liu M, Chen L. Radioiodine refractory 
differentiated thyroid cancer. Crit Rev Oncol Hematol. (2018) 125:111–20. doi: 
10.1016/j.critrevonc.2018.03.012

 39. D'Rummo KA, Miller L, TenNapel MJ, Shen X. Assessing the financial toxicity of 
radiation oncology patients using the validated comprehensive score for financial toxicity as 
a patient-reported outcome. Pract Radiat Oncol. (2020) 10:e322–9. doi: 
10.1016/j.prro.2019.10.005

 40. Fabian A, Domschikowski J, Greiner W, Bockelmann G, Karsten E, Rühle A, et al. 
Financial toxicity in cancer patients treated with radiotherapy in Germany-a cross-sectional 
study. Strahlenther Onkol. (2022) 198:1053–61. doi: 10.1007/s00066-022-01936-z

 41. Yousuf Zafar S. Financial toxicity of cancer care: it’s time to intervene. J Natl Cancer 
Inst. (2016) 108:djv370. doi: 10.1093/jnci/djv370

 42. Lathan CS, Cronin A, Tucker-Seeley R, Zafar SY, Ayanian JZ, Schrag D. Association 
of Financial Strain with Symptom Burden and Quality of life for patients with lung or 
colorectal Cancer. J Clin Oncol. (2016) 34:1732–40. doi: 10.1200/JCO.2015.63.2232

 43. Blayney DW, Simon MK, Podtschaske B, Ramsey S, Shyu M, Lindquist C, et al. 
Critical lessons from high-value oncology practices. JAMA Oncol. (2018) 4:164–71. doi: 
10.1001/jamaoncol.2017.3803

 44. Maldonado JA, Fu S, Chen YS, Acquati C, Yabroff KR, Banegas MP, et al. 
Sensitivity of psychosocial distress screening to identify cancer patients at risk for 
financial hardship during care delivery. JCO Oncol Pract. (2021) 17:e1856–65. doi: 
10.1200/OP.20.01009

 45. Warsame R, Kennedy CC, Kumbamu A, Branda M, Fernandez C, Kimball B, et al. 
Conversations about financial issues in routine oncology practices: a multicenter study. 
J Oncol Pract. (2019) 15:e690–703. doi: 10.1200/JOP.18.00618

 46. Rosenzweig M, West M, Matthews J, et al. Financial toxicity among women with 
metastatic breast cancer. Oncol Nurs Forum. (2019) 46:83–91. doi: 10.1188/19.ONF.83-91

https://doi.org/10.3389/fpubh.2025.1391744
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.surg.2019.09.010
https://doi.org/10.1007/s00520-020-05719-z
https://doi.org/10.1001/jama.2017.2719
https://doi.org/10.1111/ajco.13508
https://doi.org/10.1016/j.amjsurg.2019.01.033
https://doi.org/10.1158/1055-9965.EPI-19-0460
https://doi.org/10.1016/j.annonc.2019.10.006
https://doi.org/10.1007/s00520-021-06036-9
https://doi.org/10.1007/s11764-018-0723-7
https://doi.org/10.1016/j.jpainsymman.2020.12.021
https://doi.org/10.1007/s00520-020-05944-6
https://doi.org/10.1016/j.jss.2021.03.051
https://doi.org/10.1016/j.oraloncology.2019.104521
https://doi.org/10.7150/jca.34891
https://doi.org/10.1016/j.critrevonc.2018.03.012
https://doi.org/10.1016/j.prro.2019.10.005
https://doi.org/10.1007/s00066-022-01936-z
https://doi.org/10.1093/jnci/djv370
https://doi.org/10.1200/JCO.2015.63.2232
https://doi.org/10.1001/jamaoncol.2017.3803
https://doi.org/10.1200/OP.20.01009
https://doi.org/10.1200/JOP.18.00618
https://doi.org/10.1188/19.ONF.83-91

	Assessment of the financial toxicity in patients with differentiated thyroid cancer: a cross-sectional study in western China
	Introduction
	Materials and methods
	Study design
	Sample size determination
	Statistical analysis

	Results
	Patient participation and characteristics
	Financial toxicity
	Variables associated with financial toxicity
	Financial toxicity and psychological distress

	Discussion
	Limitations
	Conclusion

	References

