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Abstract
Purpose This study aimed to investigate the depression situation and the mediating role of fear of cancer recurrence 
(FCR) in the relationship between financial toxicity and depression in young breast cancer (BC) patient-family 
caregiver dyads.

Methods A total of 196 young BC patient-family caregiver dyads at four hospitals in China were investigated. The 
Comprehensive scores for financial toxicity based on patient-reported outcome measures, the Hospital Anxiety and 
Depression Scale, and the FCR Inventory Short Form were assessed. The actor-partner interdependence mediation 
model using structural equation modelling in AMOS software was applied to examine the direct and indirect effects.

Results In this study, there were 196 pairs of patients and family caregivers. The findings indicated a significant 
correlation between financial toxicity and FCR in both young BC patients and their family caregivers. Two significant 
partner effects were observed: the family caregiver’s financial toxicity significantly influenced the patient’s FCR (β=-
0.450, P < 0.001), and the patient’s FCR influenced the family caregiver’s depression (β = 0.570, P < 0.001). Furthermore, 
financial toxicity in both young BC patients and family caregivers markedly affected both the actor and partner effects 
on dyadic depression, primarily through the patients’ FCR.

Conclusions Depression in young BC patients was affected not only by themselves but also by their family 
caregivers. Emphasis should be placed on the interplay between financial toxicity and FCR of patients and family 
caregivers, with the aim of improving depression for young BC patients.

Clinical implications The study emphasized the importance of addressing the experiences of both patient and 
family caregivers in clinical interventions. By demonstrating how financial toxicity and FCR are interlinked with 
depression in both parties, the study supports the development of we offer empirical support for developing 
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Introduction
Breast cancer (BC) is the leading type of cancer in females 
[1]. Patients diagnosed at a young age constitute 15–25% 
of the total breast cancer cases in China [2]. Young breast 
cancer patients are the mainstay of their families and 
society, bearing enormous responsibility and facing high 
psychological pressure. They usually bear family and pro-
fessional responsibilities and face unique socio-economic 
and psychological burdens at a critical stage of their lives. 
Compared to older adults, this increases their vulnerabil-
ity to fear of cancer recurrence (FCR) and depression due 
to the high risk of recurrence, family responsibilities, and 
economic pressure [3–7]. Numerous studies have shown 
that paying attention to the mental health of young breast 
cancer patients will help improve the situation of life for 
patients [5, 8].

Based on the interdependent systems theory, major 
events such as cancer often cause more significant losses 
to the family or social network than to the individu-
als directly affected by the events themselves [9]. Con-
sequently, as the primary family caregivers during the 
diagnosis and treatment phases of breast cancer patients, 
family caregivers experience significant psychological 
stress and an increased burden of care due to the impact 
of the disease [10, 11]. Family caregivers, while participat-
ing in treatment, not only need to provide emotional and 
life support for patients [12] but also face enormous eco-
nomic pressure, which often leads to a series of psycho-
logical problems, such as depression and so on [13–15]. 
As a crucial source of support and foundation during the 
treatment and recovery of breast cancer patients, family 
caregivers’ attitudes, actions, and emotions are essential 
to patient outcomes and recovery [16, 17]. Therefore, it 
is imperative to study young cancer patients and their 
family caregivers as a holistic unit to understand better 
and address the intertwined physical and psychological 
health challenges they face. This approach is essential for 
developing comprehensive interventions to improve the 
overall well-being of patients and their family caregivers, 
ultimately enhancing treatment outcomes and quality of 
life.

For breast cancer patients, the process of cancer diag-
nosis and treatment refers to the chance of bringing sig-
nificant psychological suffering to patients. Research [18] 
shows that depression, as a clinical condition and has 
associated depressive symptoms, will seriously affect the 
physiological function, psychological function, treatment 
compliance and quality of life of patients and may even 

be an essential factor causing the recurrence and death 
of breast cancer patients [19]. Research showed that the 
prevalence rate of young breast cancer patients dur-
ing hospitalization was 17.9%, and after 12 months, the 
prevalence rate of depression was 8.5% [20]. As the fam-
ily caregivers of breast cancer patients at the stage of dis-
ease diagnosis and treatment, they also have a substantial 
psychological distress and care burden [10]. While par-
ticipating in treatment, breast cancer family caregiv-
ers should not only provide emotional and life support 
for patients but also face enormous economic pressure, 
which often leads to a series of psychological problems, 
such as depression. As an essential support and strong 
backing in the treatment and rehabilitation of breast 
cancer patients, the attitude, behaviour and emotions of 
family caregivers play a vital role in the treatment and 
recovery of patients. Negative emotions severely reduce 
their quality of life and affect the quality of care for 
patients [21]. Therefore, it is necessary to understand the 
depression of patients and their family caregivers.

Drawing upon the concept introduced by Zafar et al. 
in 2013, financial toxicity (FT) is defined as the signifi-
cant financial burden and emotional distress caused to 
patients and their families because of the rising expense 
of cancer treatment [22]. Financial burden focuses on 
direct costs [23], and depending on the measures, the 
financial burden can reflect the perception and appraisal 
of the burden. Unlike financial burden, financial toxic-
ity also encompasses the psychological distress from 
cancer-related expenses [24], reflecting the multidimen-
sional impacts that financial challenges have on patient 
and family caregiver well-being. Due to the imbalance 
between treatment expenses and income, most survivors 
of malignant tumours are facing increasingly severe FT. 
The medical costs for cancer treatment in China con-
tinue to grow every year. Research shows that the cost 
of cancer treatment in China is as high as 392.462  bil-
lion yuan (1 yuan = 0.14 American dollars/0.11 British 
pounds) [25]. The National Cancer Center once carried 
out a survey targeting typical cancer patients, collecting 
data from 37 tertiary hospitals spread across 13 provinces 
and major cities in China. The data showed that among 
14,594 cancer patients, the average expenditure per 
patient was 66,832 yuan, and the out-of-pocket expendi-
ture was 33,948 yuan, accounting for 57.5% of household 
income [26]. Although China has established universal 
health coverage and out-of-pocket expenses have been 
reduced to around 35% of medical costs, the percentage 

comprehensive intervention strategies to alleviate mental distress and enhance mental health for patients and family 
caregivers.
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of out-of-pocket expenses in private healthcare in China 
(78.8%) is still higher than in high-income countries such 
as the United States (20.9%) and the United Kingdom 
(53.1%) [26]. Studies have shown that families of cancer 
patients are more likely to experience FT [27, 28]. Prior 
research indicated that financial hardship was linked to 
more pronounced psychological symptoms, including 
anxiety and depression, thereby imposing heavier bur-
dens on both patients and their family caregivers [29, 
30]. However, most domestic and international scholars 
only analyzed the relevance between FT and depression 
at the patients’ level, leaving the FT in treating depres-
sion in family caregivers unclear and requiring deeper 
discussion.

The high cost and economic burden of cancer treat-
ment significantly impact patients’ physical and mental 
health and should not be ignored. The study suggested 
that FT was the main reason for concerns about FCR 
[31]. FCR refers to the fear, worry, or anxiety about the 
recurrence or progression of cancer, which persists from 
the time of diagnosis throughout treatment and the sur-
vival period, causing considerable psychological stress 
to patients [32]. Young breast cancer patients usually 
have a higher risk of recurrence and genetic predisposi-
tion compared to elderly breast cancer patients [4, 33, 
34]. Family caregivers bear the primary responsibility 
and financial burden for cancer patients and experience 
a high level of FCR [14, 35–37]. The FCR among fam-
ily caregivers not only affects their mental health but is 
also more likely to increase harmful emotional levels in 
patients, such as depression [36–38]. In addition, several 
researchers have examined the relevance of the economic 
situation to FCR, suggesting that the financial situation 
may somewhat elevate the FCR among patients or family 
caregivers [39, 40]. FT encompasses both the monetary 
and psychological stress of cancer care, exacerbating FCR 
as financial stress heightens patient and family caregiver 
concerns about future well-being and treatment access 
[40]. Therefore, iit is necessary to discuss the relevance 
between FT, FCR, and depression in the patients-family 
caregiver dyad.

An increasing number of scholars encourage viewing 
cancer as a stressful event involving both patients and 
family caregivers, treating them as a dyadic unit during 
disease treatment, which is of significant importance for 
the health of the patient and the family caregiver [14, 41]. 
However, most current studies, both domestically and 
internationally, only explore the impacts of FT, FCR, and 
depression at the individual level of breast cancer patient-
family caregiver dyads, and there is still a lack of explora-
tion into the relationship between these variables at the 
dyadic level. In conclusion, this study set three sub-objec-
tives: (1) to understand the depression situation of young 
breast cancer patients and their family caregivers; (2) to 

explore the relationship between FT and depression in 
young breast cancer patients and their family caregivers; 
(3) to explore the mediating role of FCR between FT and 
depression in young breast cancer patients and their fam-
ily caregivers.

Methods
Participants
Between June 2020 and January 2021, researchers con-
ducted surveys involving 212 pairs of young breast can-
cer patients and their family caregivers. Researchers 
conducted the study in four Grade-A hospitals, the high-
est classification in China’s healthcare system, which pro-
vide advanced oncology resources and serve as an ideal 
setting to access the target population of young breast 
cancer patients. We determined the sample size using 
AMOS 23.0 for APIMEM model analysis to ensure meth-
odological rigour. Structural Equation Modeling (SEM) 
often requires a minimum of 5–10 participants per 
estimated parameter. It is generally believed that struc-
tural equations require 200 cases. SEM often requires 
a minimum of 5–10 participants per estimated param-
eter [42]. In this study, there were 14 variables, and the 
sample size for this study ranged from 70 to 140 dyads. 
We conducted a Monte Carlo simulation to confirm the 
adequacy of this sample size for detecting medium effect 
sizes with an alpha of 0.05 and a power of 0.80. The simu-
lation further supported the requirement for at least 200 
participants [43]. We also conducted a power analysis tai-
lored to the Actor-Partner Interdependence Model with 
Mediation (APlMeM) framework. Utilizing the APlM 
Power app, designed explicitly for such models, we input 
parameters including an anticipated effect size of 0.3, a 
significance level of 0.05, and a desired power of 0.80. The 
analysis indicated that a sample size of approximately 150 
dyads would be sufficient to detect medium effect sizes 
with the specified power.

The inclusion criteria for patients were: (1) female 
aged 18 to 40; (2) diagnosed with primary breast cancer, 
underwent cancer tissue resection surgery, and have less 
than 5 years postoperatively [44, 45]; (3) able to under-
stand questionnaire content and oral communication; (4) 
willing to participate and express informed consent. The 
exclusion criteria were: (1) unaware of their cancer diag-
nosis; (2) suspected or undergone metastasis or recur-
rence; (3) being in weak health and unable to coordinate 
with this research; (4) cognitive dysfunction, psychiatric 
disorders, or prior psychotherapy.

The inclusion criteria for family caregivers were: (1) 
aged 18 years old and above; (2) able to read, compre-
hend, and express; and (3) voluntarily participating in 
this study. The exclusion criteria were: (1) physical severe 
illness; (2) cognitive impairment or mental illness.
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In this study, researchers sent questionnaires to 205 
dyads of cancer patients and family caregivers. One hun-
dred ninety-six dyads of questionnaires were valid, yield-
ing an effective response rate of 95.61%.

Measures
Fear of cancer recurrence inventory short form (FCRI-SF)
The FCRI-SF is an abbreviated form of the FCRI scale, 
consisting of seven dimensions: psychological stress, trig-
gering factors, coping, self-awareness, functional impair-
ment, sense of security, and severity [46]. The severity 
dimension exhibits a high degree of correlation with the 
overall FCRI score. Consequently, this FCRI-SF subscale 
is utilized to measure the degree of FCR in patients. It 
comprises nine items, each rated on a scale from 0 to 4, 
resulting in a maximum possible score of 36. A higher 
score means the patient has a more severe FCR. The criti-
cal score of this scale was 13 points [47]. Peng Li et al. 
[48] evaluated the reliability and validity of the Chinese 
version of the FCRI-SF scale by testing 207 breast cancer 
patients. Cronbach’s α for this study was 0.88.

Comprehensive scores for financial toxicity based on patient-
reported outcome measures (COST-PROM)
This study employed the COST-PROM scale to assess FT 
[49]. This scale represents the world’s first specialized tool 
for evaluating FT in cancer patients, encompassing three 
dimensions: financial expenditure, financial resources, 
and patient social response, with 11 items in total. Utiliz-
ing the Likert 5-point scale, the total score is 44; lower 
scores mean more severe FT conditions. Yu Huihui et 
al. [50] conducted a study on the localization, reliability, 
and validity of the COST-PROM scale. Researchers have 
widely used this scale in Chinese patients and proven 
its reliability and validity. In this study, they reported a 
Cronbach’s α of 0.87.

Hospital anxiety and depression scale (HADS)
Clinicians extensively utilize HADS to examine an indi-
vidual’s levels of depression and anxiety with 14 items. 
Each component includes seven items, each scored from 
0 to 3, with a total possible score between 0 and 21 [51]. 
A higher score means more severe emotion in the par-
ticipants. This study used the depression subscale. In this 
study, 8 points meet “the clinical cutoff for significant 
depressive symptoms [52]. The Chinese version, trans-
lated by Ye Weifei [53] and others in China, shows that 
HADS has good reliability and validity in the screening of 
anxiety and depression in patients in comprehensive hos-
pitals, and the sensitivity and specificity of anxiety and 
depression emotions are both above 90%. Cronbach’sαfor 
this study was 0.82.

Statistical methods
We followed the methods of Lederman et al. [54] of 
the Actor-Partner Interdependence Mediation Model 
(APIMEM), an effective strategy for processing paired 
data. This suggests that dyad groups with intimate rela-
tionships, such as emotional cognition or behaviour, can 
influence each other and exhibit strong interpersonal 
interactions. This model can solve the problem of non-
independence of data between partners to compensate 
for the shortcomings of traditional methods and can 
systematically explain the complex relationship between 
patients and family caregivers. Based on the binary data 
analysis, it can simultaneously estimate the actor partner 
effects of paired data. In APIMEM, the outcome variable 
can be predicted by its characteristics or behaviour, i.e. 
actor effects, or by the characteristics or behaviour of its 
partner, i.e. partner effects.

This study used SPSS 24.0 for descriptive statis-
tics, Pearson correlation analysis and AMOS 23.0 for 
APIMEM model analysis. Researchers set the signifi-
cance test at the two-tailed threshold, with P ≤ 0.05.

Results
Participants’ socio-demographic and clinical characteristics
In this study, researchers distributed questionnaires to 
a total of 212 pairs of breast cancer patients and their 
spouses, and ultimately, 196 pairs of breast cancer patient 
couples completed the questionnaire, yielding a response 
rate of 92.5%. Basic information on 196 patient-family 
caregiver dyads is shown in Table 1. 46 (23.5%) patients 
had depression, and 61 (31.1%) family caregivers had 
depression. The dyads were 34.83 ± 3.452 years old for 
patients and 39.52 ± 7.628 years old for family caregiv-
ers. 26 (13.3%) patients received breast-conserving sur-
gery, 155 (79.1%) received chemotherapy, and 84 (42.9%) 
received radiotherapy.

Correlations between FT, FCR and depression
Table  2 presents the Pearson correlations and means 
between FT, FCR and depression. The data revealed 
that patients’ FT decreased with increasing FCR lev-
els, showing a strong negative correlation with patients 
(r = -0.979, P < 0.01) and family caregivers (r = -0.937, 
P < 0.01). Patients’ FT showed a significant associa-
tion with depression in both patients (r = 0.878, P < 0.01) 
and family caregivers (r = -0.901, P < 0.01). Additionally, 
patients’ FCR was positively linked to depression levels in 
both the patients (r = 0.894, P < 0.01) and family caregiv-
ers (r = 0.910, P < 0.01), while it negatively correlated with 
the FT of family caregivers (r = -0.978, P < 0.01). Further-
more, patients’ depression demonstrated a significant 
negative relationship with FT (r = -0.872, P < 0.01) and 
a positive link with the family caregivers’ FCR (r = 0.866, 
P < 0.01). Similarly, family caregivers’ FT was negatively 
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associated with both their FCR (r = -0.942, P < 0.01) and 
depression (r = -0.896, P < 0.01). Lastly, family caregiv-
ers’ FCR was positively related to their depression levels 
(r = 0.883, P < 0.01).

The FT scores for patients and caregivers were 
22.11 ± 12.750 and 22.70 ± 12.727, respectively, show-
ing no statistically significant difference (t = -0.460, 
P = 0.646). Similarly, the FCR scores for patients and 
caregivers were 21.36 ± 6.651 and 20.61 ± 7.102, respec-
tively, with no significant difference observed (t = 1.079, 
P = 0.281). Lastly, the depression scores for patients 
and caregivers were 12.87 ± 4.931 and 13.11 ± 4.784, 

respectively, again showing no statistically significant dif-
ference (t = -0.478, P = 0.633).

Actor–partner interdependence mediation model analysis
Figure 1 displays the APIMEM. The final APIMEM model 
examining dyadic effects of FT and FCR on depres-
sion produced a satisfactory model fit (χ2/df = 2.117, 
RMSEA = 0.075, CFI = 0.998, TLI = 0.994, NFI = 0.995). 
The results showed that the FT of patients had a negative 
actor effect on their own FCR (β=-0.532, P < 0.001). FCR 
of patients had a positive actor effect on their depres-
sion (β = 0.728, P < 0.001), and a positive partner effect on 
family caregivers’ depression (β = 0.570, P < 0.001). FT of 
family caregivers had a negative actor effect on their own 
FCR (β=-0.768, P < 0.001), and a negative partner effect 
on patients’ FCR (β=-0.450, P < 0.001).

A bootstrap method was applied to conduct the 
model, and the results showed that in the relationship 
between patients’ FT and their depression, their own 
FCR plays a partial mediating role (β=-0.150, P < 0.001, 
95%CI=-0.286~-0.067), namely, the actor-actor effect 
of patients was established. In the relationship between 
family caregivers’ FT and their depression, patients’ FCR 
plays a partial mediating role (β=-0.096, P < 0.01, 95% 
CI =-0.213~-0.031), namely, the partner-partner effect 
of family caregivers was established. In the relationship 
between family caregivers’ FT and patients’ depres-
sion, patients’ FCR plays a partial mediating role (β=-
0.127, P < 0.001, 95% CI =-0.258~-0.054), namely, the 
partner-actor effect of patients was established. In the 
relationship between patients’ FT and family caregivers’ 
depression, patients’ FCR plays a partial mediating role 
(β=-0.114, P < 0.01, 95% CI =-0.227~-0.040), namely, the 
actor-partner effect of family caregivers was established. 
The results of the direct effects and indirect effects of 
financial toxicity on depression are displayed in Table 3.

Discussion
Previous limited studies primarily emphasized the actor 
effect between FT and depression. This study assessed 
the influence of FT on depression by examining the 
impact on individuals and their partners, as gauged by 
FCR. The study’s findings revealed several significant 
implications. FT in young breast cancer patients had an 
actor effect on depression through FCR. In addition, the 
family caregiver’s FT has a partner effect on the patient’s 
FCR, and the patient’s FCR has a partner effect on the 
family caregiver’s depression.

This study showed 46 (23.5%) patients had depression, 
and 61 (82.1%) family caregivers had depression. This 
suggests that depressive conditions are natural and occur 
at a higher rate among breast cancer patients and their 
family caregivers. The possible reason lies in the changes 
in role functioning after undergoing cancer diagnosis and 

Table 1 Socio-demographic and clinical characteristics of 
patient-caregiver dyads
Variables Patients Caregivers

(n = 196) N (%) (n = 196) N (%)
Educational level
Primary school and below 6(3.1) 14(7.1)
Junior high school 72(36.7) 78(39.8)
High school 45(23.0) 45(23.0)
University and college 73(37.2) 59(30.1)
Employment status
Employed 180(91.8) 184(93.9)
Unemployed 16(8.2) 12(6.1)
Nationality
the Han nationality 182(92.9) 177(90.3)
Other nationalities 14(7.1) 19(9.7)
Religion
No 154(78.6) 178(90.8)
Yes 42(21.4) 18(9.2)
Marital status
Married/Cohabiting partner 192(98.0) 187(95.4)
Unmarried 1(0.5) 2(1.0)
Divorced/Separated/Windowed 3(1.5) 7(3.6)
Chronic underlying diseases
No 165(84.2) 116(59.2)
Yes 31(15.8) 80(40.8)
Negative life events
No 115(58.7) 105(53.6)
Yes 81(41.3) 91(46.4)
Staging of breast diseases
I 59(30.1)
II 88(44.9)
III 49(25.0)
Breast conserving surgery
No 170(86.7)
Yes 26(13.3)
Chemotherapy
No 41(20.9)
Yes 155(79.1)
Radiotherapy
No 112(57.1)
Yes 84(42.9)
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surgical treatment, which triggers a series of fears [55]. 
Moreover, substantial treatment costs and worries about 
the family’s future can exacerbate the depressive state 
[55, 56]. FCR, or metastasis, may also be a significant 
cause of depression [55, 57].

Additionally, a comparison and analysis of the depres-
sion scores of 196 cancer patients and their family care-
givers revealed significantly higher levels of depression 
in the family caregivers compared to the patients. Fam-
ily caregivers need to provide continuous social support 

Table 2 Inter-correlations, means, and SDs of the study variables for patient-caregiver dyads(N = 196 dyads)
Patients Caregivers
FT FCR Depression FT FCR Depression

Patients
FT 1.000
FCR -0.979** 1.000
Depression -0.878** 0.894** 1.000
Caregivers
FT 0.992** -0.978** -0.872** 1.000
FCR -0.937** 0.957** 0.866** -0.942** 1.000
Depression -0.901** 0.910** 0.946** -0.896** 0.883** 1.000
Mean 22.11 21.36 12.87 22.70 20.61 13.11
SD 12.750 6.651 4.931 12.727 7.102 4.784
Note. FT: financial toxicity; FCR: fear of cancer recurrence
**p < 0.01

Fig. 1 APIMEM results of FT, FCR on depression
Note. APIMEM: Actor-partner interdependence mediation model; FT: financial toxicity; FCR: fear of cancer recurrence
 Values are standardized coefficients
∗∗∗p < 0.001
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and daily nursing and confront the uncertainties associ-
ated with cancer patients. Consequently, this situation 
may lead to psychological strain and negative emotions, 
with depression sometimes surpassing the patients’ own 
experiences.

APIMEM demonstrated that FT experienced by young 
breast cancer patients and their family caregivers was 
related to their own FCR, reflecting an“actor effect” 
which aligned with prior research findings [31]. FT can 
result in individuals refusing follow-up examinations and 
decreasing medication adherence, significantly impact-
ing their lifestyle, family roles, and interpersonal rela-
tionships [58] and ultimately heightening their personal 
FCR [55]. Furthermore, a vital discovery of this study was 
that the FT of family caregivers had a partner-to-partner 
effect on patients’ FCR. This may occur because, when 
confronted with FT, family caregivers might reveal their 
financial situation in patient interactions, which could 
exacerbate patients’ stress and guilt [55]. Consequently, 
this may lead to cost control measures that could poten-
tially delay disease treatment and further influence FCR. 
However, this relationship was not found between the 

patient’s FT and the family caregiver’s FCR. This may 
be because when patients face economic pressure, they 
conceal it to alleviate family caregivers’ financial and psy-
chological burden, thereby reducing their psychological 
distress and not affecting FCR.

This study revealed that patients’ FCR played a positive 
actor influence on their depression and a positive partner 
influence on family caregivers’ depression. When can-
cer patients experience FCR, they tend to pay too much 
attention to their physical condition, such as worrying 
about their health and changes in their body beyond nor-
mal levels. They use specific physical symptoms such as 
pain and discomfort as signals of worsening of the con-
dition, which makes them unable to bear it psychologi-
cally and leads to depression [59]. Consequently, many 
patients, particularly young women, may develop appre-
hensions and fears about their future lives, fostering feel-
ings of depression [3, 57, 59]. Additionally, this fear can 
adversely affect the family caregiver’s depressive mood 
[15, 35]. Upon investigation, cancer and its treatment are 
a collaborative process between patients and their fam-
ily caregivers, with family caregivers being the primary 

Table 3 Standardized total effects, indirect effects, and direct effects of patients’ and caregivers’ FT on depression via FCR in the 
APIMEM
Effect Estimate P(two-tailed) 95%CI
Actor effect (individual’s FT-individual’s depression)
Patient Total effect -0.326** 0.005 (-0.503, -0.108)

Total IE -0.160*** 0.001 (-0.289, -0.066)
Actor-actor simple IE Patient FT-patient FCR-patient depression -0.150*** 0.000 (-0.286, -0.067)
Partner-partner simple IE Patient FT-caregiver FCR-patient depression -0.010 0.326 (-0.085, 0.014)
Direct effect Patient FT-patient depression -0.166 0.101 (-0.360, 0.128)

Caregiver Total effect -0.039 0.681 (-0.229, 0.136)
Total IE -0.139*** 0.000 (-0.254, -0.063)
Actor-actor simple IE Caregiver FT-caregiver FCR-caregiver depression -0.043 0.168 (-0.150, 0.017)
Partner-partner simple IE Caregiver FT-patient FCR-caregiver depression -0.096** 0.002 (-0.213, -0.031)
Direct effect Caregiver FT-caregiver depression 0.101 0.248 (-0.079, 0.273)

Partner effect (individual’s FT-partner’s depression)
Patient Total effect -0.014 0.849 (-0.231, 0.163)

Total IE -0.171*** 0.000 (-0.312, -0.076)
Actor-partner simple IE Caregiver FT-caregiver FCR-patient depression -0.044 0.232 (-0.158, 0.029)
Partner-actor simple IE Caregiver FT-patient FCR-patient depression -0.127*** 0.000 (-0.258, -0.054)
Direct effect Caregiver FT-patient depression 0.157 0.114 (-0.035, 0.334)

Caregiver Total effect -0.300*** 0.001 (-0.475, -0.110)
Total IE -0.124** 0.006 (-0.235, -0.041)
Actor-partner simple IE Patient FT-patient FCR-caregiver depression -0.114** 0.002 (-0.227, -0.040)
Partner-actor simple IE Patient FT-caregiver FCR-caregiver depression -0.010 0.302 (-0.075, 0.012)
Direct effect Patient FT-caregiver depression -0.176 0.074 (-0.362, 0.017)

Note. APIMEM: Actor Partner Interdependence Mediation model; IE: indirect effect; CI: confidence interval; FT: financial toxicity; FCR: fear of cancer recurrence

Actor effect: Patient FT-Patient FCR; Caregiver FT-Caregiver FCR;

Patient FCR-Patient depression; Caregiver FCR- Caregiver depression;

Patient FT-Patient depression; Caregiver FT-Caregiver depression

Partner effect: Patient FT- Caregiver FCR; Caregiver FT- Patient FCR;

Patient FCR- Caregiver depression; Caregiver FCR- Patient depression;

Patient FT- Caregiver depression; Caregiver FT- Patient depression
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source of emotional support throughout the entire treat-
ment process. Binary studies on cancer indicate that the 
levels of pain for patients and family caregivers typically 
coexist, and an increase in one’s pain may ‘spill over’ and 
exacerbate the other’s pain [60]. The fear and uncertainty 
of cancer recurrence in patients may lead family caregiv-
ers to worry about their health, increase their caregiving 
burden and physical and mental exhaustion, and even 
impair their caregiving abilities, resulting in adverse psy-
chological outcomes such as depression [61, 62]. Based 
on the literature review, there has been no research 
examining the partner effect of FCR on depression in 
both breast cancer patients and their family caregivers. 
This study serves as a valuable addition to the pertinent 
field.

The mediation results revealed that patients’ FT influ-
enced their depression through FCR and played a partial 
mediating role. When patients face FT issues, individu-
als need to endure the double stress of the disease’s pain 
and medical costs, which exacerbates their fear and leads 
to more severe depression. However, this relationship 
was not found among the family caregivers. This may be 
because when family caregivers face economic difficul-
ties or fear of disease recurrence, they rely heavily on the 
disease progression information provided by medical 
staff [63]. Family caregivers can maintain good commu-
nication with medical staff, promote information sharing, 
and improve psychological distress such as depression.

Additionally, this study discovered that FT could influ-
ence dyadic depression through patients’ FCR, which 
was the other important discovery of this research. The 
occurrence of such a relationship further underscores the 
need to survey the relationship between dyadic family 
caregivers’ FT, FCR, and depression. Patients and family 
caregivers, as the main body of the dyadic whole, are the 
primary source of mutual emotional support, and coping 
with the disease is of great significance for both parties 
[14]. When individuals face FT, good social support can 
help them show their inner thoughts about their cancer 
experience, encourage them to search for solutions, and 
reduce binary fear and depression. This result suggests 
that the coming survey should adopt effective measures 
to alleviate depression levels in both parties.

The clinical implications concerning FT in this study 
are significant, as they emphasize the need for healthcare 
systems and providers to address FT as a core compo-
nent of cancer care, particularly for young breast cancer 
patients and their family caregivers. In clinical practice, 
integrating routine financial screenings and providing 
educational sessions on financial management resources 
within oncology settings could alleviate FT’s impact, sup-
porting mental health outcomes for patients and family 
caregivers. Integrating financial counselling and dyadic 
support interventions in cancer care settings could 

alleviate FT, reduce FCR, and improve mental health out-
comes for both patients and family caregivers.

Conclusion
FT in young breast cancer patients had an actor effect on 
depression through FCR. In addition, researchers identi-
fied two significant partner effects. The family caregiver’s 
FT has a partner effect on the patient’s FCR, and the 
patient’s FCR has a partner effect on the family caregiv-
er’s depression. It is recommended that future research 
should concentrate on the FT, FCR and depression levels 
at a dyadic level.

Additional points
Limitations
Firstly, this was a cross-sectional study. It does not allow 
us to discern the dynamic shifts in FT, FCR, and depres-
sion among young cancer patients and family caregivers, 
nor can we infer causal relationships among the vari-
ables. Future longitudinal designs can delve deeper into 
the interplay between patients’ and family caregivers’ 
depression and related factors. Secondly, this study did 
not consider the relationship between patients and fam-
ily caregivers; knowing each caregiver’s relationship to 
the patient (e.g., spouse, parent, sibling) could clarify how 
personal relationships impact psychological stress and 
FT, enhancing the dyadic analysis. Future research should 
consider this. Thirdly, researchers conducted this study 
in Grade-A hospitals, the highest tier in China’s health-
care system, which offers specialized oncology services. 
While this setting enables access to our target population, 
we should use broader sampling in future research to 
enhance generalizability. Finally, this study lacked contex-
tual variables (social support networks, coping strategies, 
or pre-existing mental health conditions), socio-demo-
graphic variables (duration and stage of care) and socio-
economic variables (income or health insurance status). 
Future research should consider these variables and con-
trol for confounding factors, as these factors may interact 
with financial and psychological stressors to shape dyadic 
health outcomes more comprehensively.
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