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The relationship between resilience, financial
toxicity, and quality of life in patients

with primary liver cancer: a cross-sectional
study

Zhilin Mao', Huili Qian®’, Rui Liu® and Ran Huo'

Abstract

Background Psychological stress and financial hardship are long-standing issues for patients with primary liver
cancer. Financial toxicity levels are closely related to quality of life, and resilience is a key psychosocial resource for
maintaining quality of life.

Objective The purpose of this study was to explore the relationship between resilience, financial toxicity, and quality
of life.

Methods This cross-sectional study included 268 patients with primary liver cancer between July and December
2023. CD-RISC, COST-PROM, and QOL-LC were used to identify patients’ resilience, financial toxicity, and quality of life.
Univariate and multivariate analyses examined factors associated with quality of life, and Pearson’s correlation analysis
was used to analyze the relationship between the three scales. Subsequently, mediation analysis was used to analyze
the effects of resilience on financial toxicity and quality of life.

Results The patients’average QOL-LC score was 125.41. Univariate analysis revealed that residence, monthly
disposable household income, metastasis, China liver cancer staging (CNLC), and number of hospitalizations in the
last year were statistically significant factors associated with quality of life. Higher resilience and lower financial toxicity
(indicated by a higher COST-PROM score) were both moderately positively correlated with quality of life. Mediation
analysis indicated that resilience partially mediated the relationship between financial toxicity and quality of life
(mediation effect=31.2%).

Conclusions The resilience exhibited by patients with primary liver cancer may help mitigate the impact of

economic pressures on quality of life. Given its cross-sectional design, further validation of this causal pathway will
undoubtedly constitute an important avenue for future research.
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Introduction

Liver cancer is one of the most common cancers and
ranked third among global cancer-related causes of
death in 2022 [1]. Research projects a 53.8% increase in
incidence over the next two decades [2]. The incidence
of liver cancer varies by geographic location. In 2020,
sub-Saharan Africa recorded an estimated 38,600 new
liver cancer cases [3]. And in 2021, the incidence rate of
HBV-related hepatocellular carcinoma (HCC) in Cam-
bodia was 306 (95% UL 148-607) [4]. Notably, devel-
oping countries in Asia accounted for 72.5% of globally
reported liver cancer cases in 2020 [5]. Among these,
China, as a high-risk region for chronic HBV infection
and aflatoxin exposure [1], has the highest incidence rate
[6], with a liver cancer mortality rate of 2.37% [7], posing
a serious threat to public health.

HCC accounts for 75-85% of primary liver cancer
cases [8], and it is the predominant form of liver cancer in
China (93%) [7]. In China, routine liver cancer screening
methods (abdominal ultrasound and alpha-fetoprotein)
have low coverage rates, meaning most patients diag-
nosed with liver cancer are already at an advanced stage
[7]. Furthermore, the disease necessitates prolonged and
repeated hospital admissions, making the high cost of
medical treatment an unavoidable issue. Multiple data-
sets indicate the substantial economic burden of HCC.
For instance, in the United States, total financial liabili-
ties within one year of HCC diagnosis can reach up to
US$6,293 [9]. In Japan, expenses for HCC patients under-
going surgical resection alone amounted to approxi-
mately $5,555 [10]. In China, hospitalization costs for
liver cancer reached 20.29 billion yuan in 2017 [11], with
an average total expenditure per patient of 53,220 yuan
(91.3% attributable to medical costs) [12]. This under-
scores the substantial burden of diagnosis and treatment
for liver cancer.

The concept of financial toxicity was first proposed by
Zafar et al. [13] in 2013, describing the direct or indi-
rect economic pressures and burdens on individuals and
families resulting from cancer diagnosis and treatment.
It views both objective financial burdens and subjective
financial distress as integral components of financial
impact. Current research has found that financial toxicity
in gynecological cancer patients is closely associated with
role functioning, emotional functioning, and social func-
tioning [14]. Additionally, studies in Turkey [15, 16] have
shown that as the level of financial toxicity increases,
psychological distress increases, treatment adherence
decreases, and quality of life declines. Meanwhile, Mur-
phy et al. [17] conducted a follow-up study of 500 cancer
patients and found that 88% of cancer patients expe-
rienced financial toxicity within one year of diagnosis.
Patients with financial toxicity had significantly increased
risks of depression and post-traumatic stress disorder,
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as well as poorer quality of life. This indicates that finan-
cial stress has become an important factor exacerbating
patients’ psychological burdens and life pressures and
reducing their overall quality of life [18—-22].

The American Psychological Association defines resil-
ience as an individual’s capacity to adapt when confronted
with tragedy, trauma, adversity, hardship, and sustained
major life stressors [23]. Within cancer research, resil-
ience is regarded as both a relatively stable psychologi-
cal trait and a dynamic adaptive process, aiding cancer
patients in maintaining or restoring psychosocial func-
tioning across various stages [24]. As treatment cycles
progress, psychological resources in liver cancer patients
become progressively depleted. Resilience, as a protec-
tive factor for mental health, may mitigate the adverse
effects of stressful events on the emotional and cogni-
tive functioning of liver cancer patients [25]. Moreover,
resilience is closely associated with positive psychologi-
cal resources such as hope, post-traumatic growth, and
social support strategies [26, 27]. Concurrently, a cross-
sectional study on gynecological cancers [28] revealed a
positive correlation between resilience and quality of life,
with the strongest indirect effect being the cultivation of
calmness and a sense of meaning. Fortunately, Zhang et
al. [29] explored quality of life among permanent stoma
patients using a hospital-home holistic care model based
on ‘timely intervention! The resilience of intervention
groups at 3 and 6 months post-discharge significantly
exceeded that of the control group. This suggests that
appropriate nursing interventions may enhance resilience
and sustain quality of life for liver cancer patients.

Quality of life denotes an individual’s lived experience
of their life’s goals, expectations, standards, and matters
of concern within diverse cultural contexts and value sys-
tems [30]. Presently, both clinical practice and research
focus intently on the quality of life of cancer patients [31].
Among liver cancer patients, the disease’s characteristics,
treatment outcomes, and associated costs impose a heavy
disease burden and financial strain, severely compromis-
ing their psychological well-being and overall quality of
life. Resilience, as a critical psychosocial resource, has
been demonstrated to be a protective factor promoting
positive adaptation and maintaining good quality of life
in cancer patients [22, 25, 27, 32-34]. However, finan-
cial toxicity is widely recognized as a key risk factor sig-
nificantly diminishing quality of life [14—17, 35, 36]. Its
mechanism of action extends beyond material depriva-
tion stemming from economic hardship, generating mul-
tidimensional distress through psychological strain and
reduced treatment adherence [15, 21, 37]. Given its prev-
alence among liver cancer patients, heightened attention
to their quality of life is imperative.

At present, no studies have examined the mediating
role of resilience between financial toxicity and quality
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of life among Chinese liver cancer patients. This research
therefore investigates the relationships among resilience,
financial toxicity, and quality of life, alongside resilience’s
mediating function between these two variables. The aim
is to provide theoretical foundations for targeted psy-
chological interventions for liver cancer patients. Kump-
fer’s [38] psychological resilience framework posits that
when external stress disrupts an individual’s equilib-
rium, it triggers dynamic interactions between psycho-
logical resilience traits and the environment. This process
reshapes internal resilience factors, ultimately leading to
resilient, adaptive, or maladaptive reconfiguration out-
comes. According to this theory, financial toxicity—as a
significant stressor—may deplete patients’ psychological
resilience resources, potentially affecting their quality
of life. Consequently, this study proposes the following
hypotheses:

Hypothesis 1: High financial toxicity will correlate with
low resilience;

Hypothesis 2: High financial toxicity will correlate with
low quality of life;

Hypothesis 3: High resilience will correlate with high
quality of life;

Hypothesis 4: Resilience will mediate the relationship
between financial toxicity and quality of life.

Materials and methods
Study population
This cross-sectional study was conducted at the Uni-
versity of Hong Kong—Shenzhen Hospital in Shenzhen,
Guangdong Province, China. Using convenience sam-
pling, patients with primary liver cancer who were hos-
pitalized in the Hepatobiliary Surgery Department,
Oncology Department, and International Medical Cen-
ter from July to December 2023 were selected. Inclusion
criteria: ® Meets the diagnostic criteria outlined in the
Standard for Diagnosis and Treatment of Primary Liver
Cancer (2022 Edition) [39]; @ Age=>18 years; ® Disease
duration>1 month; ® Informed consent and ability to
complete the questionnaire assessment. Exclusion cri-
teria: ® Patients with severe impairment of other vital
organ functions and critical condition; @ Patients with a
history of mental illness or cognitive impairment.
According to Kendall's sample estimation method,
the sample size was taken as 5 to 10 times the number
of variables analyzed in the study. A total of 27 predic-
tor variables were considered in this study, including 17
variables of basic characteristics, resilience (3 dimen-
sions), financial toxicity (3 dimensions), and quality of life
(4 dimensions). The calculated sample size range is 135
to 270 cases. Considering a 20% non-response rate, the
inclusion range is 152 to 324 cases. Ultimately, the sam-
ple size for this study was set at the average value of 238
cases.
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Data collection

This study employed a combination of online (SoJump,
https://www.wjx.cn/) and offline questionnaires (Sup
plementary Material S1) to collect data. To ensure data
impartiality, medical staff underwent standardized neu-
tral questioning training prior to data collection and were
strictly required to safeguard patient privacy. First, we
communicated with the patients’ attending physicians
to determine whether the patients met the inclusion and
exclusion criteria for this study. Second, we spoke with
the patients during their free time, explaining the pur-
pose and significance of this study and the time required
to complete the questionnaire (approximately 20 min).
After obtaining informed consent from the patient, we
asked them to complete the questionnaire either online
or offline. Additionally, we clarified that the question-
naire should be completed by the patient themselves or
by medical staff (with the patient dictating the responses
and the medical staff filling in the form). To ensure the
quality of the questionnaire, after medical staff com-
pleted the paper questionnaire, medical staff reviewed
the questionnaire items and contents with the patient.
Subsequently, the paper questionnaire was entered into
SoJump (for convenient data organization and analysis).
Finally, to ensure data accuracy, the four items of extra-
hepatic metastasis, hepatitis, China liver cancer staging
(CNLC), and treatment in the exported data were veri-
fied against the hospital medical record system, with the
hospital medical record system serving as the standard.
A total of 274 questionnaires were collected in this study
(more than 70% were filled out by medical staff), and six
invalid questionnaires were directly excluded using list-
wise deletion (three errors in demographic character-
istics, two errors in the financial toxicity scale, and one
error in the quality of life scale), resulting in a total of
268 valid questionnaires. Among the 268 questionnaires,
the liver cancer classifications were as follows: 182 cases
of HCC, 64 cases of intrahepatic cholangiocarcinoma
(ICC), and 20 cases of combined hepatocellular-cholan-
giocarcinoma (cHCC-CCA).

Measurements

Descriptive information form

This section includes 2 aspects of information and 17
variables. @Demographic characteristics: gender, age
(years), marital status, number of children, residence,
educational background, working state, monthly dispos-
able household income (yuan), medical payment meth-
ods, transportation time to the hospital (h), chronic
disease (hypertension, diabetes, coronary heart disease);
®@Disease characteristics: extra-hepatic metastasis, hepa-
titis, CNLC [39] (I a/ I b, Il a/II b, IlIa/IIIb, IV), disease
duration (months), number of hospitalizations in the last
year, and treatment.
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Connor-Davidson resilience scale (CD-RISC)

CD-RISC was a validated Chinese version of the Resil-
ience Scale [40], with a Cronbach’s « value of 0.95 in this
study. The scale comprises three dimensions (optimism,
strength, and tenacity) and a total of 25 items. A 5-point
Likert scale was used, with “never” scored as 0 points,
“rarely” as 1 point, “sometimes” as 2 points, “often” as
3 points, and “always” as 4 points. The score range is
0-100 points, with a total score of 0-35 points indicat-
ing a low level, 36—64 points indicating a moderate level,
and 65-100 points indicating a high level. A higher total
score indicates better resilience.

Comprehensive scores for financial toxicity based on the
patient-reported outcome measures (COST-PROM)

The Chinese version of COST-PORM was used to assess
the level of financial toxicity in liver cancer patients, and
this tool has been validated [41]. The reliability of this
scale was reverified, and Cronbach’s « value was 0.85. The
scale consists of three dimensions: economic expendi-
ture, economic resources, and psychosocial responses. It
uses a 5-point Likert scale, with 4 items (1, 6, 7, and 11)
scored positively and the remaining 7 items scored nega-
tively. The score ranges from 0 to 44 points, with a higher
total score indicating lower financial toxicity. The severity
of financial toxicity is divided into four levels: 226 is no
financial toxicity, 14—25 is mild financial toxicity, 1-13 is
moderate financial toxicity, and a total score of 0 is severe
financial toxicity.

Quality of life scale for patients of liver cancer (QOL-LC)
Quality of life in liver cancer patients was assessed using
the validated Chinese version of the QOL-LC scale [42],
and the Cronbach’s a value was 0.91. The scale contains
23 items and 4 domains (physical function, psychologi-
cal function, social function, and symptom/side effects).
The last item is not included in the total score; the score
ranges from O to 220 points, and the higher the score, the
better the quality of life.

Ethics statement

The study has received approval from the Ethics Com-
mittee of the University of Hong Kong—Shenzhen
Hospital (Date: June 16, 2023; Reference Number:
HKUSZH2023087). All participants provided informed
consent and voluntarily completed the questionnaire.
The data collected will be used solely for the purposes
of this research, ensuring the protection of patients’ per-
sonal privacy. This study was executed according to the
code of ethics of the World Medical Association (Decla-
ration of Helsinki) for studies on humans.
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Data analysis

This study utilized IBM SPSS 26.0 and R 4.2.3 for data
statistics and analysis. First, Cronbach’s a value was used
to assess the reliability of the three scales and their sub-
scales (a>0.70 is acceptable; see Supplementary Mate-
rial S2 for details). Secondly, in descriptive analyses,
continuous variables were presented as mean * standard
deviation, while categorical variables were expressed as
absolute and relative frequencies. For univariate analyses,
Shapiro-Wilk normality tests were conducted; continu-
ous variables meeting normality assumptions underwent
t/F tests. Subsequently, we described the distribution of
scale scores across different categories and plotted the
characteristics of the three scales and their respective
dimensions using the R packages ggplot2 (version 3.4.4)
and ggbeeswarm (version 0.7.2). Scales passing normality
tests underwent Pearson correlation analysis, with corre-
lation heatmaps generated using the R package corrplot
(version 0.92). Then, variables showing statistical signifi-
cance in univariate analysis were then incorporated into a
multiple linear regression model to validate factors influ-
encing quality of life in liver cancer patients (considering
the correlation between monthly disposable household
income and the financial toxicity composite score scale,
we did not include monthly disposable household income
in the regression analysis). Prior to model construc-
tion, assumptions were validated: residual independence
was assessed via the Durbin-Watson test; homogeneity
of variance was confirmed using residual scatter plots;
multicollinearity was ruled out with VIF <10; and resid-
ual normality was verified through visual inspection of
prediction probability plots. Finally, we employed the R
package mediation (4.5.0) to test and calculate the medi-
ating effect of resilience between financial toxicity and
quality of life. This analysis utilized bootstrap resampling
with 5000 iterations and estimated percentile confidence
intervals. Mediating effect diagrams were generated
using Microsoft Visio Professional 2021. Statistical sig-
nificance was set at P<0.05.

Results

Univariate analysis of sample characteristics and quality of
life

This study retrieved a total of 274 questionnaires, with
268 valid responses (response rate: 97.8%). The mean
QOL-LC score was 125.41+36.25 points. Table 1 pres-
ents the patients’ basic demographic characteristics and
statistically significant variables (full details are provided
in Supplementary Material S3). Additionally, the results
showed that there were statistically significant differences
in quality of life based on residence, monthly disposable
household income, extrahepatic metastasis, CNLC, and
number of hospitalizations in the past year.
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Table 1 Sample characteristics Table 2 Scale characteristics
Variable Item N (%) Mean+SD t/F P Scale Degree  Scorerange N(%) Mean+SD
Gender 0.133 CD-RISC 0-100 268(100) 46.79+19.29
~1.508 Low 0-35 79(2948)  24.96%0.76
Male 173(64.55) 122.94+38.03 Middle — 36-64 134(50.00)  47.90+0.71
Female 95(3545) 129.91+3248 High 64-100 55(20.52) 7544+1.14
Age (years) 1925 0.148 COST-PROM 0-44 268(100) 23.93+838
18-44 28(10.45)  129.04+25.96 None >26 111(4142)  31.92+042
45-59 126(47.01) 129.16+3643 Low 14-25 120(44.78)  2065+032
>60 114(42.54) 120.38+37.84 Middle  1-13 37(13.81) 10.57+0.38
Marital 2263 0.082 High 0 0(0.00) /
status QOL-LC 0-220 268(100) 125+36.25
Married 226(84.33) 1262343583 CD-RISC Connor-Davidson Resilience Scale, COST-PROM Comprehensive scores
Unmarried ~ 22(8.21) 109.68+41.31 for financial toxicity based on the patient-reported outcome measures, QOL-
Divorced 4(149) 153.00+ 2748 LC Quality of life scale for patients of liver cancer
Widowed 16(5.97) 128.56+31.87
Number of 1465 0225 and their respective dimensions (detailed scores are pro-
children vided in Supplementary Material S2).
0 18(6.72)  114.56+40.10 The correlation heatmap (Fig. 2) indicates that financial
1 117(43.66) 127.72+34.54 toxicity (higher total scores indicate lower financial tox-
2 90(33.58)  121.59+3844 icity) positively correlates with the resilience total score
23 43(16.04) 131673379 and its three subscales (optimism, strength, and tenac-
Residence 2118 0035 ity) (r=0.45, 0.41, 0.48, 0.40), while the quality of life
city 208(77.61) 127.91+3594 total score and its four subscales (physical function, psy-
countryside  60(2239)  116.73+36.29 chological function, social function, and symptom/side
Monthly disposable 9017 <0001 effects) (r=0.55, 0.32, 0.40, 0.67, 0.42), respectively, vali-
household income (yuan) . . .1 .
000 124552) 1139743768 d‘ate Hypothesis 1 ajmd Hypothegs 2. Resilience was pqs1—
5000-10000 70(26.12) 1384943606 tively corlfelated with quality of life (r=0.57), confirming
10001-  42(1567) 135.90+2673 Hypothesis 3.
15,000
> 15000 34(1269) 1265942888 Regression analysis of quality of life
Extrahepatic metastasis 3659 <0001 The independent variables were residence, extrahepatic
No 159(59.33) 1319743591 metastasis, CNLC, number of hospitalizations in the past
Yes 1094067) 11584 +34.74 year, resilience, and financial toxicity, and the dependent
CNLC 8297  <0.001 variable was quality of life. There is no issue of multi-
la/lb 55(20.52)  140.16+34.24 collinearity between variables (VIF: 1.050-2.114). The
Ma/1lb 77(28.73) 132.3+28.14 results showed that CNLC, resilience, and financial tox-
ITa/11Ib 80(29.85) 118243956 icity were statistically significant, as shown in Table 3.
v 56(2090) 111.75+36.57 Furthermore, R? = 0.475 (adjusted R = 0.462), explaining
Number of hospitaliza- 6436 0002 47.5% of the total variance in quality of life, F=39.286,
tions in the last year P<0.001.
<5 160(59.70) 131.26+34.81
5-9 592201)  112.22+39.02 Mediation analysis
>10 49(18.28)  122.18+33.45

CNLC China liver cancer staging

Scale characteristics and correlations

Table 2 describes the characteristics of different resil-
ience levels across the CD-RISC and COST-PROM scales
(QOL-LC reports only total scores). Results indicate that
50% of patients exhibited moderate resilience, 41.42%
experienced no financial toxicity, and 44.78% experienced
mild financial toxicity. Furthermore, Fig. 1 illustrates the
scores and distribution patterns across the three scales

This section employs financial toxicity as the indepen-
dent variable, resilience as the mediator variable, CNCL
as the covariate, and quality of life as the dependent vari-
able to conduct mediation analysis using the mediation
package. When performing mediation analysis with the
mediation package, both the mediator model and the
outcome model must be constructed. Model.m repre-
sents the mediator fit model, while Modely denotes the
outcome fit model. Table 4 presents the fitting indices
for both models. Figure 3 illustrates the mediating effect
path and results.
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Table 3 Regression analysis of quality of life
Variable B SE B t P 95% Cl
Lower Upper
(Constant) 75.812 10.375 7.307 <0.001 55.383 96.24
Residence -0.594 3.991 -0.007 -0.149 0.882 —8452 7.264
Extrahepatic metastasis 1.245 4.806 0.017 0.259 0.796 -8.218 10.709
CNLC —7.023 2258 -0.202 =311 0.002 —11.469 -2.578
Number of hospitalizations in the last year —2.374 2.142 —0.051 —-1.108 0.269 —6.591 1.844
Resilience (CD-RISC) 0.712 0.096 0379 7417 <0.001 0523 0.901
Financial toxicity 1.533 0.222 0354 6.904 <0.001 1.096 1.970
(COST-PROM)

CNLC China liver cancer staging, CD-RISC Connor-Davidson Resilience Scale, COST-PROM Comprehensive scores for financial toxicity based on the patient-reported
outcome measures
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Table 4 Model fit indices

Model R Adjusted R F P AIC BIC RMSE
Model.m 0.229 0218 19.56 <0.001 2288.15 2309.69 17.065
Modely 0473 0463 46.96 <0.001 2526.60 2551.74 26.578

In Model.m, the mediator variable is resilience, the independent variable is financial toxicity, and the covariate is CNLC. In Model.y, the dependent variable is quality
of life, the independent variable is financial toxicity, the mediator variable is resilience, and the covariate is CNLC

toxicity )

Direct effect=1.583
(95%Cl: 1.129-2.040, P<<0.001)

r ____________________________ |
| Total effect=2.300 :
: (95%Cl: 1.823-2.740, P<0.001) |
| Financial W . . '
| toxicit Quality of life | |
| y ) |
L ]
r a
: Indirect effect=0.717 :
| (95%Cl: 0.465-0.980, P<0.001) |
| |
: Resilience !

|
| |
| |
I Proportion of mediation=31.2% |
| (95%Cl: 20.5-43.0%) I
| |
I Financial w . . I
| Quality of life | |
| |
| |
|

Fig. 3 Results of the intermediary model

This analysis revealed a statistically significant asso-
ciation between financial toxicity and quality of life:
total effect=2.300 (standardized total effect=0.532),
direct effect=1.583 (standardized direct effect=0.366),
and indirect effect=0.717 (standardized indirect
effect=0.166). Furthermore, the findings supported
Hypothesis 4: Resilience partially mediated the rela-
tionship between financial toxicity and quality of life
(mediation effect size: 31.2%, 95% confidence interval:
20.5-43.0%).

Discussion

Our study employed the QOL-LC scale, yielding a qual-
ity of life score of 125.41 + 36.25 for patients with primary
liver cancer, consistent with findings reported by Zhang
et al. [43]. Studies conducted within distinct sociocul-
tural contexts, such as those by American and Japanese
researchers [44, 45] utilizing the FACT-Hep, the Euro-
pean Organization for Research and Treatment of Cancer
(EORTC) QLQ-C30, and EORTC QLQ-HCC18 scales,
respectively. Although their scores cannot be directly
compared with our findings, these studies indicate that

psychosocial factors influence the quality of life of pri-
mary liver cancer patients—the Japanese study [45]
explicitly demonstrated that depressive symptoms are
closely associated with poorer quality of life in liver can-
cer patients. Based on this, and considering the cultural
context of this study, we propose that beyond disease
characteristics and economic burdens, China’s unique
Confucianism and collectivism may also exert an influ-
ence on patients’ quality of life. Confucianism empha-
sizes family cohesion and relationship maintenance,
manifesting in patient care through family members
(either rotating or designated individuals) bearing pri-
mary caregiving responsibilities. While this model dem-
onstrates the mutual aid advantages of collectivism, it
also imposes psychological and nursing burdens on care-
givers, disrupts normal life rhythms, and implicitly shifts
a greater share of social caregiving responsibilities within
the family [46]. This provides a crucial cultural perspec-
tive for understanding the unique mechanisms underly-
ing the quality of life of primary liver cancer patients.
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The relationship between demographic characteristics,
disease characteristics, and quality of life

Research indicates statistically significant disparities
in quality of life between city and countryside areas.
These differences are primarily evident in transporta-
tion, medical facilities and equipment, and recreational
infrastructure [47]. This may contribute to lower disease
detection rates among rural residents (22.39% of patients
in this study were from rural areas) [48, 49]. However,
Rivera et al. [50] observed no difference in social func-
tioning between rural and non-rural cancer survivors,
potentially linked to their return to familiar social net-
works after completing treatment phases [51]. Secondly,
monthly disposable household income correlates closely
with quality of life, possibly due to treatment non-adher-
ence arising from financial burdens [15]. Furthermore,
a Saudi Arabian study demonstrated a moderate nega-
tive correlation between financial instability and quality
of life [18]. Moreover, extrahepatic metastasis correlates
with quality of life. This is because extrahepatic metas-
tasis not only signifies a poorer prognosis and signifi-
cantly impaired liver function [52], but may also induce
depressive symptoms that adversely affect quality of life
[45, 53]. Systemic treatment modalities also exert nega-
tive impacts on patients’ quality of life [52, 54]. Subse-
quently, CNLC correlates with quality of life. A Spanish
cross-sectional study [55] observed a gradient decline in
quality of life with increasing tumor stage, though this
research was limited by not restricting cancer types and
including 77.7% of patients with advanced disease. Our
study, however, included a more balanced distribution of
CNLC stages. Compared to studies employing the Bar-
celona Clinic Liver Cancer (BCLC) staging system [44]
(where advanced stages correlate with emotional well-
being), findings from localized CNLC [39] are more com-
pelling. Finally, the number of hospitalizations in the last
year correlates with quality of life, reflecting the linear
decline in quality of life observed in cancer patients from
pre-treatment through treatment [56]. Research indicates
that longer hospital stays or increased prior treatment
episodes correlate with lower levels of hope and quality
of life [57, 58]. A possible explanation is that frequent
changes in environment (hospitalization) may weaken
patients’ community support networks [51].

Resilience and financial toxicity in relation to quality of life
Our research found that high resilience correlates with
high quality of life, a finding consistent with current
research results [25, 59]. Resilience is an adaptive tra-
jectory or mechanism in response to adversities such as
cancer [60]. Manne et al. [28] found that women newly
diagnosed with gynecological cancer had relatively high
average resilience, but resilience began to dynamically
change as the disease progressed, treatment side effects
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emerged, and physical and mental fatigue increased [24].
Additionally, the correlation between resilience and qual-
ity of life varies among patients with different types of
cancer. Lung cancer patients exhibit a higher correlation
than gastric cancer and colorectal cancer patients [61].
In our study, primary liver cancer patients demonstrated
an even higher correlation (r=0.57). A possible reason
is that most primary liver cancer patients are diagnosed
at an advanced stage, having already suffered significant
physical and mental trauma, leading them to adopt more
resilient behaviors to cope with this distress [27].

Our data found that low levels of financial toxicity cor-
relate with high quality of life. This finding is consistent
with the results of several studies [15, 20, 62]. Belcher
et al. [21] found that financial hardship is positively cor-
related with emotional well-being, pain, role limitations
due to physical health, and role limitations due to emo-
tional problems in quality of life, suggesting that eco-
nomic stress may have a significant impact on patients’
overall well-being. In addition, Urek and colleagues [15]
found that financial toxicity is closely related to treat-
ment compliance. Although insurance can reimburse
part of the medical expenses, the ancillary expenses of
cancer treatment (such as personal work sacrifice, food,
transportation, accommodation, and fees) still need to be
paid out of pocket, which is a considerable expense. As
a result, cancer patients may alter their treatment regi-
men, fail to adhere to medical advice, or even discontinue
cancer treatment [37] due to financial burdens, which
severely compromises their physical and mental health.

This study found that high resilience is correlated with
low financial toxicity. Currently, many studies [22, 63, 64]
have shown that resilience is one of the important factors
associated with financial toxicity in patients with lung
cancer, breast cancer, and colorectal cancer. The pos-
sible reason is that resilience is related to family income
[33] and can predict financial stress [32]. At the same
time, high resilience may be related to more support
from family members, reflecting higher family cohesion
and a stronger sense of identity [65], which may enable
resilience to mitigate financial stress and reduce financial
toxicity. In addition, the relationship between resilience
and financial toxicity is bidirectional. A qualitative study
in Ghana [66] found that parents caring for children with
sickle cell disease often face reduced employment oppor-
tunities, leading to a cycle of economic insecurity, and
balancing work with caring for the child can result in
stress and depression that impact resilience.

The mediating role of resilience in financial toxicity and
quality of life

This study found that resilience mediates the relationship
between financial toxicity and quality of life, suggesting
the following possible associations between financial
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toxicity and quality of life: On one hand, financial toxic-
ity may be directly linked to material deprivation. Against
the backdrop of high treatment costs for liver cancer
and impaired liver function, patients may face agonizing
choices between disease treatment and sustaining basic
living standards for family members [16]. Such stressors
may further impact treatment adherence and patient role
withdrawal [15, 37], potentially correlating with lower
quality of life. On the other hand, financial toxicity may
relate to quality of life through psychosocial mechanisms.
Prolonged financial stress, as a chronic stressor, may be
associated with depletion of psychological resources and
reduced resilience levels [22, 33], thereby impairing emo-
tional health [15, 21], social interaction abilities [14, 67],
role functioning [14], and coping strategies [36]. These
factors may collectively exacerbate patients’ feelings of
helplessness, despair, and coping failure when facing can-
cer [27, 28], thereby further linking financial toxicity to
its impact on quality of life.

The mediating findings of this study suggest that resil-
ience may serve as a potential target for future interven-
tion research. Resilience is a malleable psychological trait
[24], and research indicates that patients with high resil-
ience are more likely to employ coping strategies such as
positive emotional expression, positive reevaluation, and
cultivating calmness and meaning to maintain quality of
life [28]. This suggests that beyond mitigating financial
toxicity at the macro level, enhancing resilience through
financial counseling and psychosocial support may indi-
rectly influence patients’ financial toxicity and quality of
life.

China’s healthcare system boasts extensive cover-
age [62], yet reimbursement rates for liver cancer treat-
ment remain low. This underscores the urgent need for
national interventions, particularly expanding the scope
and intensity of medical insurance coverage. Addition-
ally, scholars have proposed integrating “financial health”
as a routine component of clinical assessments [68].
During hospital treatment, healthcare providers should
offer specialized financial counseling to cancer patients,
enabling early identification of those at high risk of eco-
nomic burden and collaborative development of per-
sonalized treatment plans. This approach helps alleviate
patients’ financial uncertainty and reduce psychological
resource depletion, potentially enhancing their psycho-
logical resilience in confronting disease challenges. Cru-
cially, parallel psychosocial support cultivates patient
resilience. Strengths-Based cognitive-behavioral Therapy
(CBT), developed by Padesky et al. [69], starts from the
patient’s perspective to identify strengths and formulate
logically personalized strategies. This approach stimu-
lates patients’ inner strength and enhances their sense of
self-efficacy, potentially mitigating the potential impact
of financial circumstances [70, 71]. While healthcare

Page 10 of 13

systems vary globally, the negative effects of financial
toxicity on patients’ psychological and social functioning
are consistent. This study’s identification of resilience as
a mediating factor provides a crucial theoretical founda-
tion for future intervention research.

Limitations

Despite a sound theoretical and methodological founda-
tion, this study has certain limitations. First, as a cross-
sectional study, it restricts our ability to explore causal
relationships and determine directionality among the
three variables; thus, the observed relationships are
merely correlations. Second, questionnaire data collec-
tion relies on self-reporting, which, while valid, intro-
duces reporting bias. Additionally, while having medical
staff complete questionnaires on behalf of patients facili-
tated participation from those unable to self-report,
this introduced significant interviewer bias. We imple-
mented measures such as pre-study training for medical
staff and repeated confirmation of questionnaire items
and responses during data collection; however, com-
plete avoidance of interviewer bias remains unattainable.
Fourth, for feasibility reasons, we employed convenience
sampling to select a single-center sample. This resulted in
selection bias and limits the generalizability of findings to
other populations, necessitating caution when interpret-
ing or extrapolating these results. Fifth, this study was
conducted at a single, high-level university hospital (The
University of Hong Kong—Shenzhen Hospital) in a major
metropolitan area (Shenzhen, China). The study popula-
tion, its socioeconomic status, and healthcare accessibil-
ity may differ structurally from liver cancer patients in
rural China, other regions with lower economic develop-
ment, or other countries. Our findings also indicate that
place of residence is a factor influencing quality of life,
confirming this point. Therefore, this may limit the gen-
eralizability of the findings to other regions and countries
with different environments and cultures. Furthermore,
the inclusion of patients without restrictions on cancer
stage—where patients at different stages face varying
economic pressures and psychological distress (though
Lei et al. [12] found no expenditure differences among
stage I-IV HCC patients)—may introduce confound-
ing bias into our results. Finally, the absence of certain
sociodemographic variables—such as informal financial
assistance from relatives and friends or out-of-pocket
expenses for cancer treatment—as potential confounders
may have prevented our assessment of patients’ financial
toxicity from fully capturing the true situation.

Conclusion

The high cost of liver cancer treatment significantly
impacts treatment outcomes and quality of life for
patients. This study found that the quality of life among
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patients with primary liver cancer was at a moderate
level, and resilience, financial toxicity, and quality of life
were mutually correlated. Moreover, mediation analy-
sis revealed that resilience plays a partial mediating role
between economic toxicity and quality of life. These find-
ings indicate that addressing patients’ financial burdens
and prioritizing resilience cultivation may significantly
improve their quality of life. Future studies could adopt
a multicenter, prospective longitudinal design to fur-
ther validate the causal role of resilience in mediating
pathways.
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