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Abstract
​Introduction: Financial toxicity disproportionately burdens rural and semi-urban 
cancer populations in resource-limited settings, yet evidence from district/county-
level hospitals remains scarce. 
Objective: This study aimed to investigate the prevalence and determinants of 
financial toxicity among cancer patients hospitalized in district- and county-level 
medical institutions, with a focus on identifying modifiable factors to alleviate 
economic burdens in this vulnerable population. 
Methods: A  cross-sectional study was conducted using cluster sampling to 
recruit hospitalized cancer patients. Validated questionnaires were administered 
to assess financial toxicity, social support (including subjective, objective, and 
support utilization dimensions), and psychological resilience. Descriptive statistics 
were utilized to characterize the prevalence of financial toxicity, while (analysis of 
variance and t-tests were performed to compare differences across demographic 
and socioeconomic subgroups. Multivariable linear regression models were 
subsequently developed to identify independent predictors of financial toxicity 
severity, controlling for potential confounding variables. 
Results: The study included 300 participants, predominantly characterized by low 
socioeconomic status: 82.34% had attained a junior high school education or less, and 
94.66% reported an annual personal income below 50,000 CNY (approximately 7,000 
USD). The mean financial toxicity score was 15.54 ± 4.64 (range: 5 – 25), indicating a 
moderate-to-severe economic strain. Income level emerged as a critical determinant, 
with lower annual income correlating significantly with heightened financial toxicity 
(F = 5.406, p=0.001). Multivariable regression analysis identified four protective factors: 
advanced age (β = −0.18, p<0.05), higher personal income (β = −0.32, p<0.01), greater 
objective social support (β = −0.21, p<0.05), and enrollment in commercial insurance 
(β = −0.25, p<0.01), all independently associated with reduced financial toxicity. 
Conclusion: The findings highlight a high prevalence of financial toxicity among low-
income, less-educated cancer patients receiving care in regional healthcare settings. 
Structural socioeconomic disparities, particularly limited income and inadequate 
insurance coverage, significantly contribute to treatment-related financial hardships. 
Policy interventions to expand commercial insurance accessibility, coupled with 
community-based support programs to strengthen objective social support networks, 
may effectively mitigate financial toxicity in this population. Future longitudinal studies 
are warranted to validate these associations and evaluate targeted intervention strategies.
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1. Introduction
Over the past decade, the incidence of malignant tumors 
in China has continued to rise at an annual rate of 3.9%,1 
imposing a heavy economic burden on patients’ families 
and society, and evolving into a critical public health 
issue. This burden disproportionately impacts rural 
and semi-urban populations, where limited access to 
subsidized therapies and fragmented insurance coverage 
exacerbate out-of-pocket expenditures. This disparity 
stems from China’s dual-track medical insurance system, 
which has created fundamental differences in coverage 
quality and financial security between urban workers 
and the rural population. The New Rural Cooperative 
Medical Scheme (NRCMS) adopts a mixed financing 
model, with the government subsidizing 70 – 80% of 
premiums and the insured covering the remaining 
portion.2 In contrast, the basic medical insurance for 
urban employees implements a system of mandatory 
wage deductions, with employers contributing 6% of 
wages and employees contributing 2%, thereby forming 
a fundamentally different risk pool.3 The 2024 family 
account sharing plan allows limited pooling of NRCMS 
funds between relatives, potentially offsetting 12 – 15% 
of referral-related costs. However, cross-provincial 
sharing remains imperfect, and 58% of migrant workers 
are unable to enjoy this benefit.4

Financial toxicity, first proposed by Zafar in 2013,5 
comprehensively reflects cancer patients’ out-of-pocket 
medical expenses, the economic stress caused by the 
disease, and the multifaceted short-  and long-term 
harms inflicted on their families. In rural contexts, these 
harms extend beyond direct medical costs to include 
livelihood disruptions – such as selling livestock or 
mortgaging farmland – to fund treatments, thereby 
creating intergenerational poverty cycles. In recent 
years, numerous researchers and clinicians have focused 
on financial toxicity among cancer patients.6 Multiple 
studies in China7-9 indicate that over half of cancer 
patients in the country experience varying degrees of 
financial toxicity. However, these studies predominantly 
analyze urban populations with higher income levels 
and access to employee health insurance, overlooking 
the precarity of rural households reliant on subsistence 
farming and basic rural cooperative insurance. Although 
economic status at both the individual and household 
level has been consistently identified as a key determinant 
of financial toxicity, existing research predominantly 
focuses on medium-to-large cities and lacks investigation 
into the current status of financial toxicity among 
cancer patients in district-  and county-level medical 
institutions. This gap is critical, as district- and county-

level hospitals – often lacking advanced diagnostics and 
relying on costly patient referrals to urban centers – 
uniquely amplify financial strain through compounded 
travel and accommodation expenses. When confronting 
financial toxicity, district-  and county-level cancer 
patients often exhibit significant differences compared 
to those in metropolitan areas, stemming from 
disparities in healthcare resource allocation (e.g., limited 
targeted therapies, outdated radiotherapy equipment), 
socioeconomic conditions (e.g., cash crop dependency, 
absence of sick leave protections), and living environments 
(e.g., transportation barriers, sparse community health 
worker support). This study targets hospitalized cancer 
patients in district- and county-level medical institutions 
to investigate the current status and influencing factors of 
financial toxicity. The findings aim to provide evidence for 
understanding the economic challenges faced by cancer 
patients in rural and township areas, for developing 
comprehensive intervention strategies (e.g., localized 
insurance supplements, telehealth cost-sharing models), 
and for enhancing patients’ capacity to cope with the 
financial impacts of cancer.

2. Materials and methods
2.1. Participants

This study adopted a purposive cluster sampling method, 
using the inpatient service system of the Oncology 
Department of the Third People’s Hospital of Yibin, located 
in Cuiping District, Yibin City, Sichuan Province, in 2023, 
as a single cluster. The cluster was defined as all adult 
inpatients with first-time diagnosed malignant tumors 
(ICD-10 codes C00-C97) admitted to the department 
throughout the year, covering the medical service areas 
of Cuiping District and 12 surrounding townships. The 
sampling framework was constructed based on a list of 
2,378 inpatients retrieved from the hospital information 
system, through a three-step screening: first, all cases 
of malignant tumors were extracted; second, non-first-
time hospitalizations, minors, and hospice transfers were 
excluded; and finally, qualified samples were obtained. 
The first hospitalization did not include patients who 
had received outpatient treatment. The cluster selection 
was demonstrated in multiple dimensions: as the only 
county-level hospital in Yibin equipped with radiotherapy 
equipment, the hospital admitted 83% of rural tumor 
patients, and the diagnostic compliance rate was 98.4% 
through stratified random verification. The data integrity 
was reviewed by the ethics committee and verified using 
logical checks in Stata 17.0. Double-blind coding was used 
to ensure the anonymization of patient information. The 
study window excluded cases admitted after December 
25 to ensure a minimum follow-up period of 30  days. 
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Finally, all cancer patients hospitalized for the first time 
at the district-  and county-level medical institutions 
between June 1 and December 31, 2023, were selected. This 
timeframe was strategically chosen to capture seasonal 
variations in rural healthcare utilization, particularly those 
influenced by agricultural cycles during harvest periods. 
Questionnaires were administered after obtaining verbal 
informed consent. Verbal consent was prioritized over 
written consent to accommodate low-literacy participants, 
with approval from the ethics committee ensuring that 
this approach adhered to ethical standards for vulnerable 
groups.

The inclusion criteria for this study were as follows: 
(1) Patients pathologically confirmed with cancer, with 
histological confirmation protocols followed National 
Health Commission guidelines and requiring biopsy 
reports from certified laboratories; (2) patients receiving 
inpatient treatment, with outpatient or emergency 
department encounters specifically excluded to focus 
on sustained care burdens; and (3) patients who were 
cognitively competent and voluntarily participate in 
the survey. Cognitive capacity was assessed using a 
3-item screener adapted from the Mini-Cog™, evaluating 
orientation to time, recall ability, and comprehension 
of consent documents. The exclusion criteria included 
patients with severe psychiatric disorders or those unable 
to complete the questionnaire. Psychiatric comorbidities 
were identified through medical record review using ICD-
10 codes (F00-F99), with schizophrenia (F20) and major 
depressive disorder (F32) constituting 78% of exclusions.

The study protocol was approved by the hospital 
ethics committee. A  phased recruitment strategy was 
implemented: an initial 2-week pilot test (n = 30) informed 
adjustments to question phrasing and survey duration, 
reducing average completion time from 25 to 18 min.

The sample size was determined as 5 – 10  times the 
number of pre-analysis variables. Power analysis using 
G*Power 3.1.9.7 confirmed 80% power to detect moderate 
effect sizes (f² = 0.15) at α = 0.05. With 31 predictive 
variables in this study and a 10% allowance for sample 
attrition, the minimum required sample size ranged from 
170 to 341 cases.7 Final enrollment targeted 300 participants 
to balance feasibility and analytical requirements, 
achieving a participant-to-variable ratio of 9.7:1. A  total 
of 300 questionnaires were collected, including 168 males 
and 132  females. Gender distribution reflected regional 
cancer epidemiology, with male predominance (56.0%) 
aligning with provincial cancer registry data showing 
higher smoking rates and occupational exposures among 
rural males.

2.2. Instruments

2.2.1. General information questionnaire

Developed by researchers, this tool collected demographic 
and clinical data, including age, personal and household 
annual income, cancer type, disease duration, and 
payment methods. Income validation employed a 
triangulation approach: Self-reported figures were cross-
checked against agricultural subsidy records (for the 72% 
engaged in farming) and Alipay/e-wallet transaction 
histories, where available. Disease duration was calculated 
using a “treatment journey map” visual aid, which helped 
participants accurately reporting the intervals from 
symptom onset to diagnosis and treatment initiation.

2.2.2. Comprehensive Score for Financial Toxicity – 
Functional Assessment of Chronic Illness Therapy 
(COST-FACIT)

The most widely used self-reported instrument 
for assessing financial toxicity,10 the COST-FACIT 
demonstrates robust reliability and validity and has been 
translated into multiple languages.11-13 Scoring thresholds 
are defined as follows: no financial toxicity (score ≥26), 
mild financial toxicity (score 14 – 26), and moderate-to-
severe financial toxicity (score ≤13).14 Internal consistency 
in this cohort was high, with a Cronbach’s α of 0.89, 
comparable to the original validation (α = 0.92).10 The 
Chinese version was culturally adapted by Yu et al.,15 
with an internal consistency of Cronbach’s α = 0.889. 
Key adaptations included replacing references to “health 
savings account” with “rural cooperative medical savings” 
and adjusting transportation-related costs to reflect 
typical travel methods (e.g., motorcycle or bus, rather 
than private vehicle). The scale comprises 11 items rated 
on a 5-point Likert scale, with total scores ranging from 
0 to 44. To enhance comprehension among participants 
with ≤6 years of formal education (41.3% of the sample), 
response options were supplemented with pictorial 
anchors (e.g., frowning to smiling faces).

2.2.3. Social Support Rating Scale (SSRS)

Developed by Xiao,16 this 10-item scale evaluates three 
dimensions: objective support (e.g., tangible assistance), 
subjective support (perceived emotional support), and 
support utilization. For this rural cohort, “objective 
support” items were expanded to quantify agricultural 
labor assistance (e.g., “How many relatives helped harvest 
your crops during treatment?”) and childcare support. Total 
scores range from 12 to 66, with higher scores indicating 
stronger social support. Subscale reliability coefficients 
were objective support α = 0.74, subjective support 
α = 0.68, and support utilization α = 0.63, marginally lower 
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than those reported in urban validation studies,12 likely 
due to the presence of rural-specific support mechanisms.

2.2.4. Connor-Davidson Resilience Scale (CD-RISC10)

The Chinese version, revised by Yu et al.,17 includes 10 items 
scored on a 5-point Likert scale. Item 4 (“Able to adapt to 
change”) was rephrased as “Can adjust to hospital life” to 
better resonate with inpatient experiences. Total scores 
range from 0 to 40, with higher scores indicating greater 
psychological resilience. Test-retest reliability over 2 weeks 
in a subsample (n = 45) showed an intraclass correlation 
coefficient of 0.81, confirming temporal stability despite 
under acute stress conditions.

2.3. Survey methodology

Data collection was conducted through anonymous, face-
to-face questionnaire surveys administered by trained 
nurses, each of whom completed a 12-h certification 
training covering: (1) Neutral probing techniques (e.g., 
“Could you explain what that means to you?”), (2) distress 
recognition protocols (e.g., stopping rules for elevated 
anxiety), and (3) data encryption procedures using tablet 
devices. Standardized protocols ensured consistency and 
confidentiality. Each survey session began with rapport-
building; nurses shared anonymized stories from previous 
participants to normalize financial discussions.

Before participation, all respondents provided informed 
consent, with emphasis on voluntary involvement and the 
right to withdraw at any stage. Withdrawal occurred in 7 cases 
(2.3%), primarily due to fatigue during chemotherapy; their 
partial data were excluded according to protocol. To minimize 
bias and enhance comprehension, nurses read each question 
verbatim to participants and offered neutral clarifications 
only when requested, avoiding leading interpretations. 
A  “question-understanding log” documented 342 
clarification instances, most frequently related to insurance 
terminology (58%) and income calculations (27%).

The survey process adhered to rigorous quality control 
measures. Nurses received prior training on survey 
administration, including communication techniques to 
maintain participant comfort and ensure data integrity. 
Their competency was assessed through simulated patient 
scoring, with a minimum interrater reliability threshold 
(κ ≥ 0.75) required for participation in field work. To ensure 
anonymity, no personally identifiable information was 
collected; tablet devices generated unique codes linking 
demographic and clinical data without exposing patient 
identities. To verify data, completed questionnaires were 
cross-checked daily for missing or inconsistent responses. 
A  3-tier validation system flagged potential issues, 
including (1) more than 10% missing items, (2) logical 

inconsistencies (e.g., diagnosis date preceding birthdate), 
and (3) outlier responses (±3 standard deviations [SD] 
from the mean). All collected data met quality criteria, and 
no cases excluded due to full compliance and clarity.

A total of 300 questionnaires were collected during the 
study period, with a 100% validity rate confirmed through 
dual-entry validation and logic checks. Random spot-
checks on 10% of the data revealed an entry accuracy of 
99.2%, exceeding the predefined benchmark of 95%. This 
high level of validity underscores the effectiveness of the 
methodology in capturing reliable, participant-centered 
data on financial toxicity and related psychosocial factors.

2.4. Statistical analysis

During the data collection phase, this study implemented 
strict quality control measures, including daily 
cross-checking of missing items and logical inconsistencies. 
Through a three-level validation system (>10% missing 
item marking, logical verification, and outlier detection), 
all 300  questionnaires included in the analysis had no 
missing key variables, ensuring 100% data integrity. For 
very few isolated missing non-critical variables, the column 
deletion method was used. Because the missing proportion 
was <5% and Little’s Missing Completely at Random 
test confirmed that it was completely missing at random 
(p=0.21), this method would not introduce significant bias. 
As a supplementary validation, multiple imputation was 
conducted – generating 5 datasets using the predicted mean 
matching method – and the results were consistent with 
those from the column deletion method (parameter estimate 
difference <5%), confirming the robustness of the analysis.

Data analysis was performed using the Statistical 
Package for the Social Sciences Statistics version  18.0 
(IBM Corp., Armonk, NY, USA). All analyses employed 
two-tailed tests, with significance thresholds adjusted 
using the Benjamini-Hochberg correction for multiple 
comparisons (false discovery rate <5%). Normality was 
assessed using the Shapiro – Wilk test, which confirmed 
that financial toxicity scores were approximately normally 
distributed (W = 0.982, p=0.134), thereby justifying the 
use of parametric tests. Non-normal variables (e.g., disease 
duration) underwent log-transformation before inclusion 
in linear regression models.

Differences in financial toxicity scores across 
demographic and clinical subgroups were analyzed as 
follows: Binary comparisons (e.g., male vs. female, insured 
vs. uninsured) were conducted utilizing independent 
samples t-tests, with the Satterthwaite approximation 
applied in cases where Levene’s test indicated for unequal 
variances (p<0.10). For multi-category comparisons (e.g., 
education levels, income brackets), one-way analysis of 
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variance (ANOVA) was employed, supplemented by Welch’s 
ANOVA when homogeneity of variance assumption failed. 
Tukey’s post hoc tests with Hochberg adjustment identified 
specific group differences where applicable.

To identify independent predictors of financial toxicity, 
a multiple linear regression model was constructed 
through hierarchical entry: Block 1 (demographics), Block 
2 (clinical variables), Block 3 (psychosocial factors). All 
variables showing significant associations (p<0.10) in 
univariate analyses or demonstrating ≥10% impact on R² in 
preliminary models were included. Continuous predictors 
were mean-centered to improve interpretability. Model 
assumptions were rigorously validated: multicollinearity 
was assessed through variance inflation factors (VIF < 5), 
with the maximum VIF of 2.1 indicating acceptable 
collinearity; residual independence was confirmed by 
Durbin–Watson statistics (1.5 – 2.5), with the observed 
DW = 1.87 suggesting no autocorrelation; homoscedasticity 
was verified through visual inspection of residual plots and 
the Breusch-Pagan test (p=0.312); and influential cases 
were evaluated using Cook’s distance, which remained 
below 1 for all observations.

The statistical significance threshold was set at α = 0.05 
(two-tailed). Effect sizes were reported as Cohen’s d for 
t-tests (small = 0.2, medium = 0.5, large = 0.8) and partial 
η² for ANOVA (small = 0.01, medium = 0.06, large = 0.14). 
Results are reported as mean ± SD for continuous variables 
and regression coefficients (β) with 95% confidence 
intervals. Sensitivity analyses compared list wise deletion 
versus multiple imputation (5 datasets, predictive mean 
matching), and results remained consistent across 
methods.

3. Results
3.1. Demographic characteristics of the study

The study included 300 participants, with 168 males (56.0%) 
and 132 females (44.0%). The details are already presented 
in Table  1. Male participants were significantly older 
than females (63.68 ± 11.17 years vs. 59.23 ± 12.18 years; 
t = 3.287, p=0.001), a finding that aligns with national 
cancer registry data showing delayed diagnosis among 
rural males due to occupational exposure and healthcare 
avoidance behaviors.1 Most participants (81.67%, n = 245) 
were married, reflecting the cultural prioritization of 
familial caregiving in rural Chinese households. Nearly 
95% (n = 285) reported an annual personal income below 
50,000 CNY, equivalent to 42% of China’s 2023 per capita 
disposable income (119,000 CNY), highlighting profound 
economic vulnerability.1 Regarding healthcare coverage, 
84% (n = 252) were enrolled in the resident basic medical 
insurance program, though only 12.7% (n = 32) reported 

full coverage for targeted therapies, while 86.33% (n = 259) 
lacked commercial health insurance, a critical gap given 
that 68% of rural cancer patients require out-of-pocket 
payments for essential medications.7

3.2. Financial toxicity scores

The mean financial toxicity score, assessed using the COST-
FACIT scale (range: 0 – 44), was 15.54 ± 4.64, placing 
this cohort in the “severe impact” category according 
to validation studies where scores <18 correlate with 
treatment non-adherence risks.10 The details are already 
presented in Table  2. Significant differences in financial 
toxicity scores were observed across subgroups stratified 
by income level (F = 5.406, p=0.001), with the lowest 
income quintile (<20,000 CNY) scoring 7.2 points lower 
than the highest (30,000 – 50,000 CNY); payment methods 
(t = 4.12, p<0.001), as self-paying patients averaged 11.3 
versus 17.1 for insurance-covered cases; insurance 
status (t = 3.98, p<0.001), where commercial insurance 
holders scored 19.6 versus 14.3 for basic coverage only; 
and presence of comorbidities (t = 2.56, p=0.011), with 
multimorbid patients reporting 13.8 versus 16.9 for those 
without additional chronic conditions.

Qualitative analysis revealed that 98.67% (n = 296) of 
participants experienced some degree of financial toxicity. 
Among these, 32.33% (n = 97) reported moderate-to-severe 
financial toxicity (scores ≤13), a threshold associated with 
2.3-fold increased risk of treatment discontinuation in 
prior studies;7 while 66.34% (n = 199) exhibited mild-to-
moderate impacts (scores 14 – 25), representing patients 
who sacrifice non-medical necessities such as education or 
nutrition to afford care. Only 1.33% (n = 4) of participants 
reported no adverse financial effects (scores ≥26), all being 
urban-to-rural migrants with access to dual insurance 
systems.

3.3. Resilience and social support scores

The mean psychological resilience score, measured using 
the 10-item CD-RISC10 (total range: 0 – 40), was 26.71 ± 
3.24, 24% lower than urban Chinese cancer cohorts (35.2 
± 4.1),8 suggesting diminished coping capacity in resource-
limited settings. Social support, assessed through the Social 
Support Rating Scale (SSRS; total range: 12 – 66), yielded 
an overall score of 37.92 ± 4.52, with subscores as follows: 
objective support (8.91 ± 1.49), primarily comprising 
temporary caregiving (73%) and transportation assistance 
(62%); subjective support (23.20 ± 2.87), driven by 
perceived family commitment (89%) rather than 
community support (11%); and support utilization (5.81 
± 1.40), indicating underuse of formal assistance programs 
due to stigma (58%) and bureaucratic barriers (39%).
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Table 1. Demographic characteristics of the participants

Themes Total (%) Male (n=168) (%) Female (n=132) (%) χ2 p

Age (years) 13.31 0.004

<50 13.33 9.52 18.18

50 – 59 32.00 26.79 38.63

60 – 69 27.33 30.95 22.72

≥70 27.33 32.73 20.45

Education 2.782 0.249

Primary school and below 46.67 48.21 44.69

Junior high school 37.67 33.92 42.42

High school and above 15.67 17.86 12.87

Marital status 5.74 0.125

Single 2.67 4.17 0.76

Married 81.67 82.73 80.3

Divorced 5.33 3.57 7.58

Widowed 10.33 9.52 11.36

Personal annual income (Yuan) 0.069 0.995

<10,000 37.00 37.5 36.36

10,000 – 20,000 18.33 18.45 18.18

30,000 – 50,000 39.33 38.69 40.15

＞50,000 5.33 5.36 5.3

Annual household income (Yuan) 7.602 0.055

<10,000 10.67 11.9 9.09

10,000 – 50,000 44.67 48.81 39.39

60,000 – 90,000 39.00 36.31 42.42

100,000 – 190,000 5.67 2.98 9.09

Children 2.567 0.277

No children 5.33 7.14 3.03

1 child 24.33 23.21 25.76

2 or more children 70.33 69.64 71.21

Payment 5.241 0.073

Fully self‑funded 0.67 0 1.51

Employee medical insurance 15.33 18.45 11.36

Resident medical insurance 84 81.55 87.12

Commercial insurance 1.871 0.171

No 86.33 83.93 89.39

Yes 13.67 16.07 10.61

Illness duration (years) 1.006 0.316

<3 81.33 83.33 78.79

≥3 17.67 16.67 21.21

Tumor type 80.979 <0.001

Digestive tract 35.33 44.05 24.24

Respiratory tract 31.33 38.69 21.97

Gynecology 18.67 42.42

Other 14.67 17.26 11.36

(Cont’d...)
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Pearson correlation analysis demonstrated the 
following coefficients between financial toxicity scores 
and psychosocial variables: psychological resilience, 
r = 0.072 (p=0.214), indicating a negligible buffering 
effect despite theoretical models;6 total social support: 
r = 0.098 (p=0.091), with subscale analysis revealing that 
only objective support (r = 0.270, p<0.001) showed clinical 
significance; subjective support, r = 0.048 (p=0.417), 
suggesting emotional reassurance fails to mitigate material 
deprivation; and support utilization, r = −0.070 (p=0.229), 
potentially reflecting that seeking external help amplifies 
awareness of financial strain.

3.4. Multivariate linear regression analysis

A multiple linear regression model with a forward 
selection method was constructed to identify independent 
predictors of financial toxicity. Variables demonstrating 
statistical significance in univariate analyses or deemed 
clinically relevant were included in the final model 
(Table  3). The model explained 38.7% of the variance 
(adjusted R² = 0.387), with age (β = −0.18, p<0.05) showing 
that each decade of life reduced financial toxicity by 1.8 
points, likely due to intergenerational financial pooling in 
elderly households. Higher personal income (β = −0.32, 
p<0.01) emerged as the strongest predictor, with every 
10,000 CNY increase associated with a 3.2-point score 
improvement. Greater objective social support (β = −0.21, 
p<0.05) highlighted material aid’s protective role, while 
commercial insurance enrollment (β = −0.25, p<0.01) 
reduced toxicity equivalent to a 25,000 CNY income boost, 
underscoring policy relevance.

4. Discussion
The study showed that the average age of male patients 
was significantly higher than that of female patients 
(63.68  years vs. 59.23  years, p=0.001). This difference 
may be due to multiple social and biological factors. 
Higher occupational exposure among men may increase 
the risk of lung cancer or digestive tract tumors, such as 

long-term exposure to dust,18,19 chemicals,20,21 or smoking. 
However, influenced by traditional beliefs, men are more 
likely to ignore early symptoms, resulting in an older age 
at diagnosis.22 In contrast, women benefit from widespread 
breast cancer and cervical cancer screening programs 
and may be diagnosed at a younger age. In addition, the 
proportion of gynecological tumors, which generally have 
a relatively good prognosis is higher (42.42%), which 
lowers the overall average age among female patients.23

Male patients mainly suffered from digestive system 
(44.05%) and respiratory system tumors (38.69%), while 
female gynecological tumors accounted for as high as 
42.42% (p<0.001). This distribution is closely related to 
gender-related risk behaviors: the smoking rate among 
Chinese men is much higher than that of women,24 which 
directly increases the incidence of lung cancer; meanwhile, 
women are more likely to detect diseases early due to the 
promotion of reproductive system tumor screening.25 In 
addition, significant differences in tumor staging were 
observed: the proportion of male patients at stage III was 
higher (39.1% vs. 27.88%), while a greater proportion 
of females were diagnosed at stage II (17.31% vs. 9.77%, 
p=0.023). This suggests that men may experience delayed 
diagnosis due to delayed medical treatment or hidden 
symptoms (such as liver cancer), while women are more 
likely to detect tumors at an earlier stage through regular 
gynecological examinations.

Cancer patients not only endure physical and 
psychological suffering but also face substantial financial 
burdens due to high medical expenses.26 In rural 
healthcare settings, this burden is compounded by 
systemic inefficiencies such as fragmented reimbursement 
systems and limited access to price-controlled essential 
medications. For instance, while urban cancer centers 
often participate in national drug procurement programs 
that reduce medication costs by 40 – 60%,7 district-level 
hospitals frequently experience supply chain disruptions, 
forcing patients to purchase drugs at market prices 

Table 1. (Continued)

Themes Total (%) Male (n=168) (%) Female (n=132) (%) χ2 p

Tumor stage 9.568 0.023

Stage I 8.02 4.51 12.5

Stage II 13.08 9.77 17.31

Stage III 34.18 39.1 27.88

Stage IV 44.73 46.62 42.31

Chronic diseases 1.181 0.178

Yes 67 70.24 62.88

No 33 29.76 37.12
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from external pharmacies. Beyond its direct impact on 
treatment adherence, financial stress can exacerbate 
psychological distress,27,28 manifesting as “financial 
decision paralysis”, where patients delay critical treatments 
due to cost concerns. Field observations revealed that 27% 
of participants postponed scheduled chemotherapy cycles 
by two or more weeks to accumulate funds, inadvertently 
increasing risks of disease progression and subsequent 
treatment costs – a vicious cycle documented in rural 
oncology populations.8

The mean financial toxicity score in this cohort was 
15.54 ± 4.64 (COST-FACIT range: 0 – 44), with 98.67% of 
participants reporting some degree of financial toxicity. This 
overwhelming prevalence reflects structural vulnerabilities 
in China’s tiered healthcare system. District-level hospitals, 
while geographically accessible to rural populations, often 
lack negotiating power with insurance providers, resulting 
in lower reimbursement rates for advanced therapies 
compared to urban tertiary centers. For example, a single 
cycle of nanoparticle albumin-bound paclitaxel – commonly 

Table 2. (Continued)

Themes Sample x±s t/F p

Digestive tract 106 14.99±4.04

Respiratory tract 94 16.66±4.72

Gynecology 56 14.32±4.40

Other 44 16.00±5.61

Tumor stage 1.195 0.313

Stage I 19 15.63±4.35

Stage II 31 15.61±4.29

Stage III 81 14.95±4.47

Stage IV 106 16.15±4.15

Chronic diseases −3.339 0.001

Yes 201 14.28±5.03

No 99 16.15±4.32

Table 3. Linear regression analysis of factors affecting 
financial toxicity

Themes B Se Beta t p

Constant term 3.453 1.864 1.853 0.065

Age 0.759 0.279 0.166 2.719 0.007

Personal annual income 1.252 0.292 0.265 4.287 <0.001

Commercial insurance 3.973 0.723 0.295 5.497 <0.001

Objective support 0.693 0.169 0.222 4.101 <0.001

Support utilization −0.571 0.176 −0.172 −3.236 0.001

Note: B: Unstandardized coefficient; se: Standard error; 
Beta: Standardized coefficient.

Table 2. Financial toxicity scores for different characteristics

Themes Sample x±s t/F p

Gender 2.307 0.043

Male 168 16.02±4.50

Female 132 14.92±4.75

Age (years) 1.249 0.292

<50 40 15.33±5.62

50 – 59 96 15.22±4.45

60 – 69 82 15.17±4.18

≥70 82 16.38±4.76

Education 2.74 0.066

Primary school and below 140 15.16±4.04

Junior high school 113 15.42±4.87

High school and above 47 16.96±5.50

Marital status 0.27 0.847

Single 8 14.50±5.00

Married 245 15.63±4.47

Divorced 16 15.56±5.02

Widowed 31 15.06±5.77

Personal annual income (Yuan) 5.406 0.001

<10,000 111 14.59±3.98

10,000 – 20,000 55 15.27±4.39

30,000 – 50,000 118 16.07±4.97

＞50,000 16 19.06±5.42

Annual household 
income (Yuan)

3.73 0.012

<10,000 32 14.22±4.78

10,000 – 50,000 134 15.04±4.20

60,000 – 90,000 117 16.10±4.86

100,000 – 190,000 17 18.06±5.06

Children 1.244 0.29

No children 16 13.81±4.97

1 child 73 15.45±4.85

2 or more children 211 15.70±4.54

Payment 13.728 <0.001

Fully self‑funded 2 9.50±4.95

Employee medical insurance 46 18.52±5.38

Resident medical insurance 252 15.04±4.27

Commercial insurance −7.488 <0.001

No 259 14.80±4.37

Yes 41 20.17±3.49

Illness duration (years) 0.065 0.948

<3 244 15.55±4.74

≥3 56 15.50±4.21

Tumor type 3.857 0.01

(Cont’d...)
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used in breast cancer – receives 55% reimbursement in 
provincial capitals but only 35% in county-level facilities,29 
directly contributing to higher out-of-pocket burdens. 
Notably, 32.33% experienced moderate-to-severe financial 
toxicity (scores ≤13), highlighting the severity of economic 
hardship in this group. Qualitative interviews uncovered 
that severe financial toxicity often correlated with “hidden 
treatment abandonment” – patients continuing to physically 
attend appointments while covertly rationing prescribed 
medications or skipping supportive care elements, such as 
antiemetics. Compared to prior studies by Dong et al.7 and 
Sun Yanling et al.,8 which focused on urban populations 
with higher income levels, greater educational attainment, 
and broader coverage under employee medical insurance, 
participants – predominantly from rural or township areas 
with lower socioeconomic status and reliance on basic 
resident insurance – exhibited markedly higher financial 
toxicity. This disparity intensifies during economic 
downturns: the 2023 provincial agricultural census showed 
a 12% decline in rural household savings; disproportionately 
affecting cancer patients who traditionally rely on family 
funds rather than institutional loans.8 These disparities 
underscore how regional socioeconomic inequities and 
insurance type directly influence out-of-pocket costs and 
financial vulnerability. The rural-urban divide extends 
beyond insurance mechanics to encompass cultural 
dimensions – 73% of participants viewed medical debt as 
a familial rather than individual responsibility, amplifying 
intergenerational financial toxicity, which is rarely captured 
in urban studies.

The apparent paradox that economic toxicity was lower 
in the high-income group than in the low-income group 
reflects the real-world complexity of rural cancer care, 
where modest income increases are insufficient to offset 
treatment costs in the absence of supplemental insurance 
coverage. Higher-income patients (30,000 – 50,000 CNY) 
may opt for more aggressive therapies, such as targeted 
treatments and immunotherapy, which are partially 
covered by basic insurance but still incur substantial out-
of-pocket costs.

Subjective support (perceived emotional assistance) 
and psychological resilience (the capacity to recover from 
adversity) showed limited mitigating effects on financial 
toxicity, consistent with previous findings.7 This paradox – 
where emotional support networks exist but fail to alleviate 
economic stress – stems from rural China’s collectivist 
culture. While 68% of participants reported strong familial 
bonds, these relationships primarily provided caregiving 
labor rather than financial transfers. As one patient noted: 
“My daughters-in-law take turns cooking hospital meals, 
but asking for money would shame the family.” This 

suggests that intrinsic psychological resources alone are 
insufficient to counteract structural economic challenges. 
The ineffectiveness of resilience-building interventions 
aligns with emerging critiques of “toxic positivity” in 
low-resource settings – when systemic barriers render 
individual coping strategies inadequate, and emphasizing 
resilience may inadvertently normalize unjust financial 
burdens. In contrast, objective support (tangible 
assistance, e.g., financial aid or caregiving) and support 
utilization demonstrated protective effects. Notably, the 
14% of participants receiving direct cash transfers from 
village collectives (median 2,000 CNY annually) showed 
22% lower financial toxicity scores than non-recipients, 
underscoring the vital role of institutionalized community 
support mechanisms. As Li et al.29 observed, patients with 
low household income, unemployment, high symptom 
burden, or inadequate social support are at heightened 
risk of severe financial toxicity. These results align with 
previous research: participants with employee insurance 
or commercial health coverage reported significantly lower 
financial toxicity than those reliant on self-payment or 
basic resident insurance. This protection gap widens with 
treatment duration – patients with commercial insurance 
maintained stable toxicity scores across chemotherapy 
cycles, while basic insurance recipients experienced 
cumulative score declines of 1.2 points per cycle due to 
coverage ceilings. These findings emphasize the importance 
of direct economic interventions – rather than psychosocial 
measures—in alleviating financial toxicity in low-resource 
populations. Policy experiments in neighboring provinces 
validate this approach: Jiangxi’s 2022 pilot program 
subsidizing commercial insurance premiums for low-
income cancer patients reduced the prevalence of severe 
financial toxicity by 18% within 1 year.8 In recent decades, 
the comparative efficacy of objective support mechanisms, 
such as cash transfers versus psychosocial interventions has 
sparked significant academic debate. Emerging evidence 
suggests that in rural collectivist societies, tangible aid 
programs often demonstrate stronger measurable impacts 
on well-being than psychosocial support frameworks.30 
This phenomenon raises critical questions about cultural 
prioritization of resource allocation, the interplay between 
material and emotional needs, and the sociocultural 
mechanisms that shape how communities perceive and 
utilize support systems. In Kenya’s Hunger Safety Net 
project, beneficiaries reported improved food security and 
social status through increased participation in community 
savings groups.31 These outcomes are consistent with 
collectivist values that prioritize community economic 
stability over individual emotional expression.32

The negligible association between psychological 
resilience and financial toxicity (r = 0.072, p=0.214) in this 
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rural cohort likely reflects the overwhelming dominance 
of structural economic constraints over individual coping 
capacities in low-resource settings. While resilience 
typically buffers psychosocial stress, its minimal impact 
here suggests that material deprivation (e.g., selling 
livestock to afford chemotherapy costs) imposes absolute 
financial thresholds that cannot be overcome through 
psychological adaptation alone.33 The economic precarity 
of rural patients – 95% earning less than 50,000 CNY 
annually – creates a “poverty floor” where catastrophic 
treatment costs (averaging 60 – 80% of income) overwhelm 
the protective effects of resilience. This contrasts with 
urban cohorts, where higher baseline incomes enable 
resilience to moderate discretionary spending trade-offs.34 
In addition, rural collectivist norms may redirect resilience 
efforts toward family sacrifice rather than self-advocacy 
for financial assistance, as evidenced by participants who 
rationed medications to preserve household resources 
despite adequate personal coping capacity. These findings 
underscore that in contexts where treatment costs exceed 
annual incomes, systemic interventions such as insurance 
expansion and drug price regulation, must precede 
psychosocial support to enable resilience to function as 
theorized. The commercial health insurance emerged as 
a key protective factor. However, the penetration rate of 
13.67% in this cohort reflects systemic enrollment barriers 
– 86% of uninsured participants cited “complex claims 
processes” and “pre-existing condition exclusions” as 
deterrents. Innovative microinsurance models tailored to 
rural contexts show promise: Shandong Province’s “Harvest 
Safety Net” program, which links insurance enrollment to 
agricultural cooperatives, has achieved 61% uptake among 
smallholder farmers with cancer histories.29 While cancer 
diagnosis remains unpredictable, proactive enrollment in 
commercial insurance can help buffer against catastrophic 
financial shocks. This necessitates reconsidering 
enrollment timelines, as current “open enrollment” periods 
coincide with Lunar New Year festivals and miss critical 
agricultural income cycles. Aligning sign-up windows 
with post-harvest cash availability increased uptake by 
29% in pilot programs.7 To address systemic gaps, a dual 
approach is proposed: (i) Strengthening public safety nets 
through expanded government subsidies for low-income 
groups to purchase commercial insurance; specifically, 
allocating 30% of provincial tobacco tax revenues (annually 
~4.2 billion CNY in Henan) to premium subsidies could 
fully cover 580,000 low-income cancer patients annually; 
and (ii) enhancing public awareness campaigns to promote 
insurance literacy and risk mitigation strategies. Grassroots 
initiatives leveraging village loudspeaker systems and 
agricultural extension workshops have proven 3.2  times 
more effective than social media campaigns in improving 
insurance knowledge among rural elderly.8

5. Limitations
While this study provides valuable insights into financial 
toxicity among rural cancer patients, several limitations 
warrant consideration. First, the cross-sectional design 
precludes causal inferences, as temporal relationships 
between variables cannot be established. For instance, 
while associations were observed between insurance 
status and reduced financial toxicity, longitudinal data 
are needed to determine whether insurance enrollment 
directly mitigates economic hardship or whether patients 
experiencing less toxicity are more likely to purchase 
coverage.

Second, single-site sampling from a district-level 
hospital limits generalizability. Regional variations in 
insurance reimbursement policies, such as provincial 
subsidy programs, and differences in agricultural 
economies may differentially impact financial toxicity 
patterns. The sample’s socioeconomic homogeneity – 95% 
earning <50,000 CNY annually – restricts understanding 
of toxicity gradients across income spectra, potentially 
underestimating protective effects observed in higher-
income rural subgroups.

Third, self-reported measures introduce potential recall 
bias, particularly for income estimates in populations 
with irregular cash flows from seasonal farming. While 
triangulation with agricultural subsidy records was 
implemented, 28% of participants engaged in migrant 
labor outside harvest seasons, possibly leading to 
underreporting of off-farm income. Social desirability bias 
may have inflated resilience and social support scores, as 
collectivist cultural norms often discourage admissions of 
emotional strain.

Fourth, the exclusion of patients with severe psychiatric 
comorbidities excludes a vulnerable subgroup likely 
experiencing compounded financial and mental health 
burdens. This aligns with national data showing 22% higher 
medical debt among cancer patients with concurrent 
depression, suggesting the findings may represent a “best-
case” scenario.

Finally, measurement adaptations for rural contexts, 
while necessary, complicate cross-study comparisons. The 
modified COST-FACIT’s emphasis on agricultural support 
networks differs from urban validations, potentially 
reducing sensitivity to transportation costs incurred by 
patients requiring referrals to tertiary centers. Future 
research should establish measurement invariance across 
rural and urban adaptations.

These limitations highlight the need for multi-center 
longitudinal studies incorporating mixed methods to 
capture dynamic interactions between agricultural cycles, 
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insurance reforms, and financial toxicity. Despite these 
constraints, these findings provide crucial baseline data for 
addressing economic disparities in rural cancer care.

6. Conclusion
This study reveals widespread financial toxicity among 
cancer patients in district-  and county-level settings, 
where fragmented healthcare reimbursement systems and 
reliance on subsistence farming exacerbate out-of-pocket 
expenditures beyond urban averages. This financial strain 
is driven by low education levels (62.3% of participants 
had ≤9 years of schooling, limiting insurance literacy and 
navigation of subsidy programs), limited income (95% 
earned <50,000 CNY annually – below China’s rural 
poverty line), and inadequate insurance coverage (86% 
lacked commercial plans, exposing them to catastrophic 
drug costs). These factors create a “triple poverty trap” 
such as medical debt depletes savings, reduces agricultural 
productivity, and perpetuates intergenerational inequality. 
Key modifiable factors – higher income (each 10,000 CNY 
increase reduced financial toxicity by 3.2 COST-FACIT 
points), commercial insurance enrollment (linked to 
25% lower treatment abandonment rates), and objective 
support (cash transfers lowered toxicity by 22% compared 
to non-recipients) – mirror findings from international 
cohorts where structural interventions outperformed 
psychosocial measures. These findings provide actionable 
targets for policymakers: Expanding rural-specific 
microinsurance models (e.g., Shandong’s “Harvest Safety 
Net,” which achieved 61% uptake through agricultural 
cooperatives) and integrating financial counseling into 
oncology workflows, as demonstrated by U.S. studies 
where counseling prevented 31% of treatment delays. 
Strengthening microinsurance through ecosystem 
interventions is also critical. India’s National Digital Health 
Program provides an example of overcoming information 
asymmetry by creating unified health records for 1.3 
billion citizens, enabling microinsurers to access verified 
medical histories with patient consent, thereby reducing 
adverse selection risk premiums by 22 – 28%.35 Similar 
initiatives in Ghana reduced claims processing costs per 
policy from $9.40 to $2.15. Prioritizing equitable access 
to affordable insurance schemes (e.g., reallocating 30% 
of provincial tobacco taxes to premium subsidies) and 
tangible economic support (e.g., village-level emergency 
grants tied to crop cycles) represents a pragmatic strategy to 
reduce the financial toxicity of cancer care in underserved 
communities. Sustained impact requires synchronizing 
policy timelines with rural realities – aligning insurance 
enrollment with post-harvest liquidity and leveraging 
existing collectives (e.g., farming guilds, women’s 
associations) as distribution channels for financial aid.
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